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REQUENT mention in authoritative pedi- 

atric literature supports the classic caloric 
distribution of 15% protein, 35% fat and : 
50% carbohydrate for infant formulas. 


This assures ample protein for development 
of sound tissue structure. And it supplies 
adequate carbohydrate to spare protein for its 
essential functions, meet energy needs, pro- 
mote good fat metabolism and maintain 
water balance. 


This classic caloric distribution is conven- 
iently represented by 1 part evaporated milk 
and 2 parts water with 5 per cent added car- 
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Maltose to each 5 ounces of formula. 


For over 40 years, milk and Dextri-Maltose 


formulas with these approximate proportions 
have enjoyed consistent clinical success, 
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Right from the first feeding, ‘Dexin’ may be 

added to the infant’s formula with the assurance 
that it is not liable. to cause fermentation 

and discomfort. 


‘Dexin’ is composed of 75% dextrins and 24% 
maltose. The small amount of maltose is quickly 
assimilated. The dextrins are not fermented 

by the usual intestinal bacteria. This does 

make a difference in comfort to the baby. 


® 
Tins of 12 oz. and 3 lbs. 


Xin brand High Dextrin Carbohydrate 


6 level-packed tablespoonfuls 
of ‘Dexin’ =1 oz. = 115 calories. 


* Burroughs Wellcome & Co. (U.S.A.) Ine. Tuckahoe 7, New York 
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new convenience 


in broad-spectrum therapy 


Easily swallowed, sugar-coated Terramycin 
Tablets introduce new flexibility in prolonged ‘ 
courses of administration and are particularly 
suited to effective, well tolerated therapy among a 
patients preferring tablets to other oral forms. 
Supplied: 250 mg. tablets, bottles of 16 and 100; 
100 mg. and 50 mg. tablets, bottles of 25 and 100. 


ANTIBIOTIC DIVISION, CHAS. PFIZER ® CO., INC. 


Brooklyn 6, N.Y. 
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A more 


approach 
to pediatric anesthesia 


Canons need never know the nightmare of piercing-bright ~ 

lights, of gowned, masked figures, of strange machines, of the 

frightening fight to breathe as an appliance is lowered over the face. 
SEND FOR NEW BOOK For now, with the rectal administration of PenrotHat Sodium, 


“ . . . PentorHat Sodium by they may go to sleep in the comfort and security of their 
Rectum.” Thirty six pages discus- gw» hospital beds—and wake up there, after surgery. 

sion the clinical value of PENTOTHAL Relatively safi led individual 

basal anesthesia—results from nearly PENTOTHAL may be given to attain levels from preanesthetic 
4000 cases. sedation or hypnosis to basal anesthesia. It may serve as a 


valuable adjunct to general anesthesia and, frequently, as the 
sole agent in a variety of short, minor procedures. 
And rectal PenToTHAL offers many other advantages: 
dosage of inhalation agents is reduced, emergence delirium 
and postanesthetic nausea is minimized, equipment is simple 


and the explosion hazard is eliminated. 
Abbott Laboratories, North Chicago, Ill. Obbott 
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AQUASOL VITAMIN A DROPS 


Aquasol Vitamin A Drops provides 
50,000 U.S. P. units of natural vitamin A 
per gram in aqueous solution. 


Aqueous solutions of vitamin A ... as available in Aquasol Vitamin A Drops ... are more rapidly 
absorbed than vitamin A in oil solutions. !* 


It is suggested in patients with dysfunctions of the liver, pancreas, and biliary tract which interfere with 
utilization of fats; in celiac disease and certain other diarrheal states. '+* 


The Research Laboratories of U. S. Vitamin Corporation in 1943 pioneered and developed the 
of aqueous of lipo-soluble vitamins . . . now protected by U. S, Patent No. 2,417,299. 


Samples available upon request. 


Vitamin corporation 


casimir funk labs., inc. (affiliate) 
250 E. 43rd St., New York 17, N.Y. 


Clifford, S. H. and Weller, K. H.: Pediatrics 1:505, 1948 
10:987, 


Gastroenterology 1948 
M., et al.: Ji. Invest. Derm. 12:22141949 
Nutrition Reviews 6-246, 1948 
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MILK MODIFIER 
CONTAINS ADDED IRON AND THIAMINE 
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MILK MODIFIER 4 
CONTAINS ADDED IRON AND THIAMINE 


Ppared Specially for use in Infants’ Formulas 
Recommended also for invalids and adults 


FOOD COMPANY of NORTH AMERICA 


Prepared Specially For Use In Infant’s Formulas 


Mellin’s Food is a dried extract produced from an infusion of wheat flour, malted barley and wheat bran, 
admixed with potassium bicarbonate and with added thiamine and ferrous gluconate. Ie contains: 


Protein—N x Thiamine................1 mgm. per 100 grams 

FROM. 7.5 mgm. per 100 grams 


Calories 4 per gram, 115 per ounce, 25 per level tablespoonful. 


6 level tablespoonfuls supply 1.5 times the minimum daily requirement for an infant of thiamine, and 
mgm. of iron. RECOMMENDED ALSO FOR INVALIDS AND ADULTS. 


DISTRIBUTED BY 


MELLIN’S FOOD COMPANY of NORTH AMERICA 


CHICAGO 10, ILL., U.S.A. 
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To Minimize Emotional Trauma... 
A Rapid and Bland Induction 


VINETHENE®, administered by, the: simple and convenient open-drop 
technic, induces anesthesia swiftly and not unpleasantly. Recovery is 
rapid and the after-effects are minimal. 


VINETHENE is a particularly suitable anesthetic: 
for inducing anesthesia prior to use of ethyl ether for maintenance... 
for short operative procedures .. . 
for complementing agents such as nitrous oxide and ethylene. 


Literature on request. 


VINETHENE 


(Vinyl! Ether for Anesthesia U.S. P. Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


COUNCIL eS ACCEPTED 


Vuvernene is registered trade-mark 
of Merck & Co., Inc. 
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SIMILAC 


Similac provides, constantly and unvaryingly, 
50 mg. of ascorbic acid per reliquefied quart — 
an amount closely approximating the content 

of mother’s milk—and in excess of recommended 
allowances. Similac thus assures adequate 

and continuous (through each feeding) Vitamin C 
intake now established as an effective safeguard 
against scorbutic and some anemic states 

during infancy.’ The importance of an adequate 
intake is further reflected in the finding that 
Vitamin C is essential for utilization of the amino 
acid tyrosine, functioning probably as coenzyme.? 


There is no closer equivalent to the milk 
of healthy, well-nourished mothers than Similac 


providing: zero curd tension for easy digestion; 
fats chosen for maximum retention and high 
ratio of unsaturated and essential fatty acids; 
full balanced array of essential amino acids; 
folic acid and Vitamin Bj (naturally occurring, 
in breast milk quantities); other vitamins in 
adequate amounts; minerals adjusted to favor- 
able proportions. 


Supplied: Similac Powder, tins of 1 lb.; Similac 
Liquid, tins of 13 fl. oz. 
1. Tisdall, F. F., and Jolliffe, N., in Clinical Nutrition, New York, 


P. B. Hoeber, 1950, ¢. 23, p. 590. 2. Sealock, R. R., and Goodland, R. 
L.: Seience 114: 645 (Dee. 14) 1951. 


gntURY Copies of the Report of the Fourth M & R Pediatric Research Conference, on 
© % Calcium and Phosphorous Metabolism, are available. Address request to: 


M & R Laboratories + Columbus 16, Ohio 
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antihistamine 
that’s 
pleasant to take... 


Whether they wear rompers or cowboy suits, small 
fry are more than likely to be receptive to good-tasting, 
bright-colored Pyribenzamine Elixir. 


Here is spice-flavored, aromatic medication incor- 
porating a preferred antihistamini:. Easy to give right 
from the spoon—especially good diluted in water— 
highly effective in a broad range of allergies. 


All in all, you'll find Pyribenzamine Elixir (tripelen- 
namine) an excellent choice next time a pediatric ant 
histaminic is indicated. In pint and gallon bottles, 30 
mg. tripelennamine citrate per teaspoonful (4 cc.). 


NOTE: Pyribenzamine Elixir is widely compatible, 
readily miscible. Try it as a therapeutic vehicle. 


Pyribenzamine ® Elixir 


Ciba pharmaceutical Products, Inc., Summit, New Jersey 
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WHY MORE AND MORE 
PEDIATRICIANS FAVOR 
PET EVAPORATED MILK... 


Some manufacturers recognize a respon- 
sibility that goes far beyond the making 
of a good product. . . a responsibility to 
society to expand and deepen our store 
of knowledge for the general welfare. 


Pet Milk Company, maker of the original 
evaporated milk, has long maintained 
leadership in this important ethical con- 
cept... by consistently supporting the 
scientific research and educational pro- 
jects that expand facilities for profession- 
al training, improve our standards of 
infant and child care, and raise the level 
of public health. 


It is this kind of cooperation between 
science and industry that contributes so 
much toward the betterment of our way 


PET MILK COMPANY, ST. LOUIS, MO, 


that helps provide a social and economic 
environment in which both the practice of 
medicine and the conduct of business 
can best flourish. 


It is this kind of cooperation that has made 
Pet Milk foremost with more and more of 
the nation’s pediatricians. 
* * 

YOUR SPECIFIC RECOMMENDATION 
can assure that the babies in your care will 
get the brand of milk that merits your con- 
fidence and support... the milk with more 
years of experience behind it than any other 
... the milk that stands for and aids scien- 
tific research and development work... 
Pet Evaporated Milk. 


SERVING THE 
PROFESSIONAL MEN AND WOMEN 
WHO PROTECT OUR NATION'S HEALTH 
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SOME IDEAS ON THE NATURE OF RHEUMATIC FEVER 
Presidential Address 


HUGH McCULLOCH, M.D. 
CHICAGO 


HE HONOR and distinction conferred by this Society in making one of its 

members its President each year places a heavy responsibility on that member. 
Appreciation alone would make one humble. When one reflects on those members 
who, in the past, have occupied this position, humility becomes a dominant feeling 
in assuming that responsibility, for the Society does represent pediatrics in this 
country both through the sixty and more years of its existence and at the present 
time. I am deeply grateful to you. 

The story of rheumatic fever in the past sixty-five years as reflected in the 
records of the Society has been one of insignificant importance. Programs have 
contained papers from time to time on the subject, and many of its members have 
had a known interest in solving some of the problems. The quantity of presentation 
on the programs may have been no more than a reflection of what has taken place 
in this time with respect to new developments in studies of rheumatic fever. And a 
careful review of this period elsewhere indicates a dearth of new information con- 
cerning the disease. 

This Society was founded and crystallized into being at the same time that 
Cheadle clarified many important ideas of rheumatic fever and rheumatic heart 
disease in children. Much of what he pointed out has remained the best concept 
of the disease to this time. His classic descriptions remain clear. Very little has been 
added in this sixty-five years that is accepted or that has modified his description. 

My own sixty odd years have been spent in this same area of interest, and now 
for forty of those years, since 1913, this interest has been a dominant one. For in 
that year a small boy with advancing rheumatic heart disease was under my care 
through almost his entire illness including his death and postmortem examination. I 
still have a deep yearning to know why rheumatic fever developed in this child, why 
we could do nothing to arrest the progress of the disease, and why his heart should 
have looked as it did. During these years much time and effort have been spent in 
“brooding” over these questions and the problems involved in working out the 
answers. The dearth of new facts and the failure to learn more concerning rheu- 
matic fever are due to no lack of action or effort in investigation, and today these 
efforts continue with great zeal and earnestness by many workers in many fields. 


Chief-of-Staff and Director, Medical Service, La Rabida Jackson Park Sanitarium. 
Read at the Sixty-Second Annual Meeting of the American Pediatric Society, Old Point 
Comfort, Va., May 7, 1952. 
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“Brooding” does not imply lack of action. It is a state of mind in which there is 
freedom of thought and the opportunity to search abstractly for ideas that may open 
the way to a better understanding. 

Rheumatic fever continues to be an important health problem for young people. 
A statistical evaluation of its extent since the beginning of this century, however 
reliable such vital statistics may be, indicates a gradual but constant downward 
trend in its morbidity and mortality rates. No observable factor has surely con- 
tributed to this downward trend though several are probable: a better understanding 
of the disease, the effect of public health and preventive medical procedures, and the 
introduction of control measures for streptococcal infection. But most of Cheadle’s 
concept remains true, and answers have yet to be found for the big questions not 
included in his concept. 

Rheumatic fever is a disease of young people, and its course must be a part of 
those processes and changes which represent evolutionary and progressive growth. 
The residual heart disease, the end result of the injury and, in its residual form, 
the scar of that injury, healed and arrested, may be found at all ages. And at times 
even in later years the healing of the injury may be still present. But why does 
the rheumatic state develop in young people? And why are certain young people 
selected and not all young people? What factors in the several components of 
growth are responsible for the setting of the stage for the attack of rheumatic fever ? 
What are the alterations of the growth pattern? The important changes in growth 
at six years of age, the end of a stable growth period of preschool life, and the 
emergence of a new pattern of growth can profoundly influence the child. This is 
the age when first attacks of rheumatic fever occur most frequently. These changes 
have received less attention and are not so well understood as those that occur at 
12 years of age, and even this period is not yet understood. The latter period is 
also one of emergence of a new pattern of growth and a time when the course of 
rheumatic fever is modified or the pattern of the disease may change’greatly. Are the 
changes related to deficiency, to normal or abnormal quantitative retardation and 
acceleration, or to a qualitative deviation from the standard pattern of growth? 
And is the standard pattern altered by a primary intrinsic factor or by a secondary 
factor such as nutrition or infection and others? Recent studies on the effect of 
growth hormones on rheumatic disease have been interesting and open the way to 
further investigation of the relationship of growth and rheumatic fever. The answer 
to some of our problems may come from this source. 

Rheumatic fever is closely related to nutritional deficiency or failure, and careful 
metabolic studies would indicate the existence of such deficiency before the onset 
of the initial attack. Clinical examination reveals common signs of malnutrition 
in most patients, and continued studies of patients after the attack reveal in large 
degree the nature and extent of the deficiency. The interrelationship of nutritional 
deficiency and the alteration of the growth pattern is close. A review of the record 
preceding the attack of rheumatic fever reveals that the nutritional deficiency was 
preexisting and primary, whatever the effect of an attack may be subsequently on 
the nutritional state. The nature of the nutritional deficiency is not clear, but evi- 
dence suggests that it is in that of protein intake and those proteins particularly 
concerned with the formation and metabolism of collagen tissue. Food diaries of 
patients always reveal distressing inadequacies of foods known to be valuable in 
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maintaining superior nutritional levels and usually insufficient to maintain even 
minimal levels. But other children, even in the same family, with similar dietary 
inadequacies do not have rheumatic fever. The ability of an individual to convert 
food stuffs into collagen tissue may determine the difference. We are now looking 
to the chemist to learn the mechanism of this conversion process. 

Rheumatic fever in its natural course and behavior presents itself as an attack 
or some other form of clinical activity when the patient becomes ill. Why does the 
person become ill, and was he a patient with rheumatic disease before he became 
clinically ill or did he spontaneously acquire a new state? The natural course of 
rheumatic fever suggests that he was a patient previously in a state vulnerable to a 
convergence of events and circumstances which bring on an attack. Attacks of 
rheumatic fever are usually related to the presence of an active streptococcal infec- 
tion and in the opinion of many workers even specifically to a Group A beta hemo- 
lytic Streptococcus. But patients do not always reveal the presence of an active 
streptococcal infection. In those who do show streptococcal infection there is no 
evidence that the organisms have appeared at the site of the tissue change and no 
acceptable evidence that the tissue changes always represent a response to the organ- 
ism or to any of its products. Can it be that the streptococcal infection, therefore, 
represents a phenomenon of stress operating to disturb the balance of the individual 
poorly prepared to receive the stress and whose ability to respond is inadequate? 
Attacks are known to have developed in rheumatic subjects from other forms of 
stress, such as extreme fatigue, exposure to unusual physical agents of heat or cold, 
and emotional disturbances. It may be that it is the factor of stress rather than the 
specific nature of the stress that determines the onset of the attack. Recent studies 
of adrenal gland physiology and body function suggest some of the mechanisms by 
which rheumatic fever may develop in the vulnerable individual. Of particular 
interest is the suggested relationship between adrenal function and that of the 
pituitary gland and supposedly hormenes from that gland related to the growth 
process. “Brooding’” on this phase of the nature of rheumatic fever becomes 
excitingly hopeful of real action. The endocrine and enzyme chemist with new 
technics may clear the way. I have searched again through Cheadle’s report for any 
sign that he had this concept in mind. This seems to be outside of his thinking, for 
neither he nor any others of his day knew much of the basic facts of adrenal or 
pituitary function. But he did know that rheumatic fever had a peculiar expression 
as a disease of young people and was therefore related to the growth process. 

Rheumatic fever is a disease distributed throughout the body and affecting 
collagen tissue and maybe other tissue cells in most of the vital organs. But the 
heart seems to be most frequently and most severely affected. It was in the patient 
whom I saw in 1913. Also when recovery from the injury sets in, the process is 
reversible and complete in all tissues and organs save the heart. The injury in the 
heart too is usually reversible, but why does it happen that in a reasonably large 
proportion of patients the repair results in a scar with destruction of vital elastic 
and muscle cell tissue? And why is it true that long after all clinical signs of injury 
and repair have reversed themselves and disappeared there is a lingering smoldering 
active process in cardiac muscle tissue? This active process lies far below the 
threshold of ordinary clinical recognition, and there is a real challenge to the over-all 
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programs of care for rheumatic subjects. Heart disease therefore is the measure 
of rheumatic fever and must be used to indicate the progress of the patient, his 
recovery, and the success of that program. Publication of figures on follow-up 
studies of patients over a period of twenty years after discharge from The House 
of The Good Samaritan includes a significantly large group of patients in whom 
signs of heart disease developed long after their discharge. Can this be prevented if 
adequate recognition, treatment, and subsequent care are obtained with sufficient 
frequency and accuracy to warrant patients carrying out the measures proposed 
to this end? Studies at La Rabida Sanitarium indicate presently that rheumatic 
heart disease in an active stage can be modified in important ways by therapeutic 
use of selected hormonal agents from the pituitary gland. These studies have not 
indicated the mechanisms by which this comes about, and the question remains to 
be solved. But some mechanism is present, and the effect can be obtained. Can this 
effect be obtained in other patients and with a better understanding of the mechan- 
ism, can the smoldering lingering carditis be controlled and arrested? The answer 
to that question will be yes. 
E. 65th St. and South Shore Dr. (49). 
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PROTEIN-BOUND IODINE LEVELS IN NORMAL AND 
IN DIABETIC CHILDREN 


T. S. DANOWSKI, M.D. 
SUZANNE J. HUFF, M.A. 
LORAINE H. ERHARD, M.D. 
MARJORIE PRICE, M.D. 
MINA BROWN, M.A. 


PATRICIA WIRTH, MS. 
AND 

S. S. STEVENSON, M.D. 

PITTSBURGH 


HE DEVELOPMENT of reliable semimicroanalytic procedures has permitted 

more precise studies of the circulating iodine fractions.‘ As a consequence, 
much of the confusion resulting from methodologic inadequacies and from the use 
of blood instead of serum samples has been eliminated. In brief, applications of 
these methods have revealed that the level of serum inorganic iodide in healthy 
adults varies, as might be expected, with the intake of this halide, but with an 
ordinary diet it only infrequently exceeds 1 y per 100 ml.2. The major fraction, 
called protein-bound or serum-precipitable iodine, ranges in euthyroid adults between 
4 and & y per 100 ml.,* remains quite constant in any one person from week to 
week,‘ and from the point of view of solubility, behaves like thyroxine.’ Thyro- 


From the Departments of Research Medicine and Pediatrics, Children’s Hospital, and the 
Renziehauser' Foundatioh, University of Pittsburgh School of Medicine. \ 

This investigation was supported in part by a research grant from the National Institutes 
of Health, United States Public Health Service, and an institutional grant from the Damon 
Runyon Fund. 

1. (a) Riggs, D. S., and Man, E. B.: A Permanganate Acid Ashing Micromethod for Iodine 
Determinations: Values in Blood of Normal Subjects, J. Biol. Chem. 134:193-211 (June) 1940. 
(b) Man, E. B.; Smirnow, A. W.; Gildea, E. F., and Peters, J. P.: Serum Iodine Fractions in 
Hyperthyroidism, J. Clin. Invest. 21:773-780 (Nov.) 1942. (c) Barker, S. B.: Determination of 
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Iodine and Its Clinical Application, J. Clin. Endocrinol. 9:1185-1189 (Nov.) 1949. 
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3. Winkler, A. W., in Duncan, G. G.: Diseases of Metabolism, Ed. 2, Philadelphia, W. B. 
Saunders Company, 1947, pp. 896-938. 
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1949, 
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toxicosis ° and uncomplicated pregnancy’ are characterized by elevations of both 
protein-bound iodine and of thyroxine.* Hypothyroidism, or myxedema,’ and some 
but not all instances of hypoproteinemia '° are associated with decreased concentra- 
tions of these iodine fractions. It has also been recognized that organic dyes inter- 
fere with identification of the endogenous moieties * and that sufficiently prolonged 
therapy with inorganic iodides will raise the nonthyroxine portion of the protein- 
bound iodine.’* 


These various studies have permitted quite precise evaluation of thyroid function 
in adults. Comparable data on younger subjects have been either limited or entirely 
absent. The recent completion of measurements of protein-bound iodine and of 
thyroxine in 110 unselected healthy infants ** has emphasized the need for studies 
in the other age groups. It is clear, for example, that at birth and for weeks or 
months later criteria based on adult values are not at all applicable. The observa- 
tions herein reported fill some of the gaps still present despite earlier informative 
reports from other laboratories." 


MATERIALS AND METHOD 


Sera have been obtained from the entire population, 64 in number, of a well-conducted home 
for children 15 6 to 18 years old. The subjects were well nourished and healthy. Most of them 
were of North European stock. Everyone attended school in a grade appropriate to his or her 
chronologic age. For purposes of comparison a similar number of children with diabetes mellitus 
were selected at random from the outpatient department and the diabetic ward of Children’s 
Hospital. In all of these, the diabetic state was under satisfactory control with dietary restriction 
and insulin administration, as indicated by the state of nutrition, urine volumes, and degree of 
glycosuria. 

The analytic method employed in each group of subjects for measurement of protein-bound 
iodine has been described in detail in a previous publication.12> It is modified slightly from that 


6. Winkler, A. W.; Riggs, D. S.; Thompson, K. W., and Man, E. B.: Serum Iodine in 
Hyperthyroidism, with Particular Reference to the Effects of Subtotal Thyroidectomy, J. Clin. 
Invest. 25:404-412 (May) 1946. 

7. Danowski and others.’ Heinemann, M.; Johnson, C. E., and Man, E. B.: Serum Precipi- 
table Iodine Concentrations During Pregnancy, J. Clin. Invest. 27:91-97 (Jan.) 1948. 

8. Danowski, T. S.: New Facts Concerning Thyroid Physiology as Revealed by Studies of 
Circulating Iodine Fractions, M. Rec. & Ann. 46:923-926 (April) 1952. 

9, Winkler, A. W.; Riggs, D. S., and Man, E. B.: Serum Iodine in Hypothyroidism Before 
and During Thyroid Therapy, J. Clin. Invest. 24:732-741 (Sept.) 1945. 

10. Peters, J. P., and Man, E. B.: The Relation of Albumin to Precipitable Iodine of Serum, 
J. Clin. Invest. 27:397-405 (July) 1948. 

11. Man, E. B., and Peters, J. P.: Artifactual Values of Serum Precipitable Iodine, J. Lab. & 
Clin. Med, 35:280-283 (Feb.) 1950. 

12. (a) Danowski and others.2X Danowski, T. S.; Johnston, S. Y., and Greenman, J. H.: 
Alterations in Serum Iodine Fractions Induced by the Administration of Inorganic Iodide in 
Massive Dosage, J. Clin. Endocrinol. 10:519-531 (May) 1950. 

13. Danowski, T. S.; Johnston, S. Y.; Price, W. C.; McKelvy, M.; Stevenson, S. S., 
and McCluskey, E. R.: Protein-Bound Iodine in Infants from Birth to One Year of Age, 
Pediatrics 7:240-244 (Feb.) 1951. 

14. Talbot, N. B.; Butler, A. M.; Saltzman, A. H., and Rodriguez, P. M.: Colorimetric 
Estimation of Protein-Bound Serum Iodine, J. Biol. Chem. 158:479-488 (May) 1944. Man, E. B.; 
Culotta, C. S.; Siegfried, D. A., and Stilson, C.: Serum Precipitable Iodines in Recognition of 
Cretinism and in Control of Thyroid Medication, J. Pediat. 31:154-160 (Aug.) 1947. 
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published by Barker 1¢ and in our hands has yielded experimental errors of a fraction of a 
microgram. In addition sera have been analyzed for protein content either by the macromethod 
of Kjeldahl 1° or estimated by gravimetry.'? The protein values all fell within the normal range.‘* 

In both groups of subjects concentrations of protein-bound iodine have been related to sex 
and to age, and in the nondiabetic children to growth and mental development as well. With 
respect to the latter, physical growth has been evaluated by measurements of height and weight 
of each child and interpreted by reference to tables presented by Stuart and Stevenson.’* These 
two measurements constitute an adequate index for purposes of this paper, although their limita- 
tions must be borne in mind. Intellectual competence of 40 of the normal children was evaluated 
by means of the Stanford-Binet test and is expressed here by intelligence quotients. Similar 
comparisons have not been made in the diabetic group. 


RESULTS 


The distribution of values for protein-bound iodine in the serum in these two 
groups of subjects is shown in the accompanying chart. The 3d-to-97th percentile 
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1,0 
AGE - YEARS 

Values for protein-bound iodine in the serum, plotted against the age of the subjects. The 
dotted horizontal line at 4.7 7 per 100 ml. represents the mean value for the nondiabetic children ; 
the solid line at 5.1 refers to the diabetic patients. There is no statistically significant difference 
eps these two means, but the older children appear to have somewhat lower concentrations 
of iodine. 


16. Majoor, C. L. H.: The Possibility of Detecting Individual Proteins in Blood Serum by 
Differentiation of Solubility Curves in Concentrated Sodium Sulfate Solutions: II. Comparison 
of Solubility Curves with Results of Electrophoresis Experiments, J. Biol. Chem. 169:583-594 
(Aug.) 1947. Milne, J.: Serum Protein Fractionation: A Comparison of Sodium Sulfate Pre- 
cipitation and Electrophoresis, ibid. 169:595-599 (Aug.) 1947. 

17. Danowski, T. S., and Gilmore, G. H.: Relationships Between Serum Water or Weight 
and Protein Concentration, J. Lab. & Clin. Med. 35:67-75 (Jan.) 1950. 

18. Stuart, H. C., and Stevenson, S. S.: Care and Evaluation of Well Children: Physical 
Growth and Development, in Mitchell-Nelson’s Textbook of Pediatrics, edited by W. E. Nelson, 
Ed. 5, Philadelphia, W. B. Saunders Company, 1950, pp. 14-59. 
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limits extend from 3.2 to 7.0 y whereas concentrations between 4.0 and 6.0 y make 
up the 20th-to-80th percentile range. There is no statistically significant difference 
between the mean value for the diabetic children and that obtained for the non- 
diabetic controls. The distribution of the individual points suggests that with 
increasing age somewhat lower levels of protein-bound iodine are encountered. 
Tables 1 and 2 therefore present findings according to age and sex. Tables 3 and 4 
are based on comparisons of mean iodine values with weight, height, and intelligence 
quotient of normal children. 

The value for protein-bound iodine recorded in the group of nondiabetic children 
aged 12 years 10 months to 14 years 9 months (Table 1) is statistically signifi- 
cantly lower than those observed in either of the two preceding age categories 


Taste 1.—Protein-Bound lodine Concentrations of Normal Boys and Girls of Various Ages 
Children Boys Girls 

PBI y PBI PBL y 
| Per 100 MI., Per 100 ML, Per 100 ML, 
5 Ace Group No. Mean + 8. D. No. Mean + 8S. D. No. Mean + 8. D. 
6 yr. 83mo.-9 yr. 4 mo......... 8 §.2+08 7 638+ 14 
9 yr. 6mo,-10 yr. 11 mo......... 16 49+ 0.7 7 61209 8 480.5 
yr. © mo.-12 yr. 8 mo......... 10 4.80.7 4 3.51.2 
12 yr. 10 mo.-M yr. 9 mo.,....... 0.7 4 4.0 + 0.7 6 42+08 
M4 yr. 11 mo.-18 yr. 7 mo......... 4.7208 3 4.206 7 490.7 
64 4.7408 48+0.8 32 4.6+08 


Taste 2.—Protein-Bound Iodine Concentrations in Diabetic Children 


Children Boys Girls « 
A 
PBILy PBI y PBI 
Per 100 ML., Per 100 Ml., Per 100 Ml., 
Age Group No. Mean + 8. D. No. Mean + 8. D. No. Mean + 8. D. 
ZT DPE 15 6810 1 67232 4 6.40.6 
ll 638206 4 6.5 + 2.0 9 0.7 
15 yr.-16 yr. 12 MO... ll 4620.7 10 4.70.7 1 3.4 
6.1210 37 50+ 10 27 6.31.0 


(p values, 0.035 or less). A trend to higher concentrations is evident in the group 
which follows. Similar comparison following separation by sex suggests that in the 
boys the lowest recorded mean values for protein-bound iodine are found in the 
group aged 12 years 1 month to 14 years 9 months, whereas in girls the minimal 
value appears earlier, i. e., in the group aged 11 years to 12 years 1 month. The 
total number of observations, however, is small. 

The mean protein-bound iodine of diabetic children in the age range from 10 
years to 12 years 11 months (Table 2) is lower than that characteristic of the 
groups which immediately precede and follow it (p, 0.0007 and 0.007, respectively ). 
It is also lower than that obtained by combining the remaining age groups. It 
should be pointed out that even though the distribution as to age is not compa- 
rable, this trend is similar to that observed in the normal children. The low values 
for protein-bound iodine in the group aged 15 years to 16 years 11 months are 
commented upon in later discussion. 


ty 
| 
4 
q 
: 
j # 
Re 


9 


DANOWSKI ET AL—PROTEIN-BOUND IODINE LEVELS 


Table 3 shows concentrations of protein-bound iodine of normal children, selected 
from the group of 64 because their weight and height measurements fall in the 90th 
percentile category or above and the 10th percentile category or below. The con- 
centrations show no significant variations from each other or from the mean concen- 
tration for the entire group. 

Table 4 presents concentrations of protein-bound iodine of children selected 
because their intelligence quotients are below 90 or above 110. The lowest intelli- 
gence quotient represented is 73, and the highest is 124. The duller children show 
a lower mean concentration of protein-bound iodine in the serum, and the two means 
vary significantly from each other (p, 0.04), but the number of observations is small. 


COMMENT 


Evidence has been cited earlier that in adult subjects the serum concentration of 
protein-bound iodine is a useful and delicate measure of thyroid activity. In children 


TaBLeE 3.—Protein-Bound Iodine Concentrations of Normal Children in Various 
Percentile Categories 


Weight in 90th Weight in 10th Height in 90th Height in 10th 


Percentile or Above Percentile or Below Percentile or Above Percentile or Below 
PBI y PBI ¥ PBI ¥ PBI y 
Per 100 ML., Per 100 Ml., Per 100 Ml., Per 100 ML., 
No. Mean + S. D. No. Mean + 8. D. No. Mean + S. D. No. Mean + 8. D. 


6.1212 


7 5.01.6 8 4406 


TaBie 4.—Protein-Bound Iodine Concentrations of Normal Children in Two 
Intelligence-Quotient Categories 


I. Q. Below 9 , I. Q. Above 110 
= 
PBI y PBI y 
Per 100 MI., Per 100 Ml., 
No. Mean + 8S. D. No. Mean + 8. D. 


6.2205 


4420.9 


as well as in adults determinations of basal metabolic rate and serum concentration 
of cholesterol are variable and have not proved entirely satisfactory as indices of 
thyroid function.’* Evaluation of osseous development in children is of limited 
value as an index, since bone age may be markedly affected by disease and malnu- 
trition and, at best, exhibits considerable variation. Hence, the serum levels of 
protein-bound iodine obtained from a series of healthy children and presented here 
should facilitate the diagnosis of thyroid malfunction. 

The trend toward lower concentrations in early adolescence in the nondiabetic as 
well as in the diabetic childen is not consistent with the generally held concept of a 
physiologic prepubertal hyperthyroidism. This finding is in keeping with the views 
expressed by Shock.?° 


19 Means, J. H.: The Thyroid and Its Diseases, Ed. 2, Philadelphia, J. B. Lippincott 
Company, 1948. 

20. Shock, N. W.: Physiological Changes in Adolescence, in Adolescence, Forty-Third Year- 
book, National Society for the Study of Education: Pt. I. Chicago, University of Chicago Press, 
1944, pp. 56-79. 
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These norms show no correlation of protein-bound iodine levels with body 
weight or height in nondiabetic healthy children. The significant correlation with 
cerebration as measured by intelligence quotients, i. e., children of lower intelligence 
had lower levels of protein-bound iodine, may be merely a further indication of a 
generally inadequate development and does not, of course, establish a cause-effect 
relationship. On the other hand, the limited number of observations on this point 
has already been emphasized. 

The occurrence of low values of protein-bound iodine in the oldest diabetic 
children included in this study may be related to the relatively greater severity of the 
diabetic state in this age group,”' resulting in discharge of adrenal cortex steroids 
secondary to ketosis or to hypoglycemia.** It is known that adrenal steroids can 
produce a profound lowering of protein-bound iodine in the serum.** 


SUMMARY AND CONCLUSIONS 


Since serum concentration of protein-bound iodine is a reliable measure of 
thyroid function in adults, standards have been obtained based on 64 apparently nor- 
mal children, aged 6 through 18 years. The level averaged 4.7 + 0.8 y per 100 ml. 
This mean value was not influenced by sex or by normal variations in physique. 

In a comparable number of children under treatment for diabetes mellitus the 
mean value for protein-bound iodine was found to be statistically indistinguishable, 
5.1 + 1.0 y per 100 ml. 

A trend toward lower levels was evident in the early adolescent years in non- 
diabetic as well as in diabetic children. 


21. Joslin, E. P.; Root, H. F.; White, P.; Marble, A., and Bailey, C. C.: The Treatment 
of Diabetes Mellitus, Ed. 8, Philadelphia, Lea & Febiger, 1947. 

22. Greenman, L.; Danowski, T. S.; Rosenbloom, M., and Holt, J.: 17-Ketosteroid Excretion 
During Therapy of Diabetic Acidosis, Federation Proc. 10:55 (March) 1951. Greenman, L., 
and Danowski, T. S.: Unpublished data. 

23. Hardy, J. D.; Riegel, C., and Erisman, E. P.: Experience with Protein-Bound Iodine 
(P.B.1.): Effect of ACTH and Cortisone on Thyroid Function, Am. J. M. Sc. 220:290-292 
(Sept.) 1950. 
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EARLY IMMUNIZATION—ITS POSSIBLE INFLUENCE ON 
CANADIAN MORTALITY FIGURES 


LYON N. PEARLMAN, M.D. 
OTTAWA, CANADA 


ECENTLY there has been a trend toward starting inoculations against 
diphtheria and whooping cough at an age earlier than 6 to 7 months. In 
reply to a questionnaire which was answered by 9 of 12 Medical Officers of Health 
of various cities in Canada, 6 indicated that they were recommending immunization 
against these two diseases starting at 3 to 4 months of age. Neither Montreal nor 

Toronto, Canada’s two largest cities, endorse this view at the moment. 

One of the principal objectives of any immunization program is the reduction of 
mortality. Before any change in a program should be considered therefore, one 
must ask at least two questions. First of all, is the program that is now in use 

? satisfactory? That is, is there really any necessity for changing it? Second, will 
the recommended change make any difference in mortality figures? 


TABLE 1—Number of Diphtheria Deaths in Canada, 1939-1948 


1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 Total 
336 213 240 256 287 309 271 227 140 86 2,365 


Table 1 shows the total number of deaths from diphtheria which occurred in all 
Canada for the 10 years 1939-1948, inclusive.‘ No information is available as to 
which of these deaths occurred among the inoculated and which occurred among 
those who had received no immunization. It is merely the residuum after the 
various immunization programs throughout Canada have been carried out. . 

So far as diphtheria is concerned, over a period of 10 years 2,365 deaths occurred. 
When one analyzes this, it is evident that until 1947 the number of deaths ran 
well over 200 a year, whereas in 1947 and 1948 a sharp drop occurred. This drop 
is significant statistically.” 

Deaths from whooping cough over the same 10-year period totaled 4,001.‘ Until 
1946 these averaged between 400 and 500 a year, but in 1946 a drop occurred and 
by 1948 a low level of 155 was reached. Again, this is of statistical significance.* 


Presented in part at the Annual Meeting of the Canadian Society for the Study of Diseases 
of Children, Ottawa, Ont., June 18, 1951. 

1. Vital Statistics Section, Dominion Bureau of Statistics, Ottawa, Ont., Canada. Personal 
communication to the author. 

2. Migicovsky, B. B.: Personal communication to the author. 
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It is interesting to note that these reductions in the number of deaths occurred 
before Canadian health departments changed to earlier immunization and, indeed, 
occurred before most of the papers urging this change were published. It is there- 
fore apparent that, whether due to an inoculation program or to other factors, a 
drop in the Canadian mortality figures for diphtheria and whooping cough was 
actually occurring with the older programs. Furthermore, this drop was concur- 
rent with a similar drop in reported morbidity rates, as shown in Table 3. It would 


Tas_e 2.—Number of Whooping Cough Deaths in Canada 1939-1948 


1989 1940 1941 142 1943 1944 1945 1946 1947 1948 Total 
Ml 628 437 560 416 337 470 231 232 155 4,001 


Taste 3.—Morbidity Case Rate per 100,000 Population 


1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 
Diphtheria 
25.8 20.5 24.9 25.4 23.8 27.0 23.0 20.6 12.3 7.0 
Whooping Cough 
169.8 174.9 144.9 158.0 161.8 103.6 100.7 62.5 82.2 65.1 


TaBLe 4.—Deaths in Canada 1939-1948 Inclusive 


Cumulative 
Age, Yr. Diphtheria Per Cent Per Cent 
211 89 8.9 
178 7.5 16.4 
244 10.3 50.8 
737 31.2 62.0 
33 14 93.7 
14 48 99.9 


seem, then, that if the downward trend continues, no change in techniques will be 
necessary. 

Since there is a possibility that the trend may not continue, it is worth while 
examining the 10-year mortality figures further, to determine whether a change to 
earlier immunization is warranted. So far as diphtheria is concerned, it will be 
noted in Table 4 that 50% of the deaths occur under the age of 5 years and that 
82% occur under the age of 10 years. 

The table also shows that the highest mortality among children under 5 is not in 
the first-year age group, as may have been assumed, but is in the 4-year-old group. 
Three hundred fourteen deaths occurred in the fourth year, whereas only 211 
occurred in the first year ; therefore less than 9% of the total diphtheria deaths occur 
in children under one year of age. 
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Among those less than one year old, however, half the deaths occurred before 
4 months of age (Table 5). The worst ages for deaths in the first year of life 
are the second and third months, that is, before one could hope for good protection 
by active means, even if this were started on the first day of life. 

Even allowing no time at all for the development of antibodies, if inoculations 
were started at 3 months, over 64% of deaths in the first year would occur 
before the customary three monthly inoculations were completed. If they are 
started at 6 months, only 12% more deaths might be expected to occur, that is, 
about 30 more deaths in 10 years, or 3 deaths in all of Canada in a year. The 
saving of even three lives a year, though minimal, is nevertheless an apparent 
advantage. This advantage, however, may possibly be offset by the lower percentage 
of protective titers * and the shorter duration of the protection * which can occur 
when active immunization is offered to very young infants. 


TaBLe 5.—Deaths im Canada from Diphtheria in Children Under One Year Old 1939-1948, 


Cumulative 
No. Per Cent Per Cent 

ll 5.2 
35 16.6 21.8 
43 20.3 42.1 
18 8.5 50.6 
14 6.6 57.2 
15 71 64.3 

7 3.3 67.6 
13 6.2 73.8 

6 2.8 76.6 
ll 5.2 81.8 
21 9.9 91.7 
v7 8.1 99.8 


Very early active immunization against diphtheria is therefore probably not 
the answer to the problem of reduction in mortality in this disease. Better results 
might be expected if more effort were expended in so modifying existing immuniza- 
tion programs that the age groups with the highest mortalities, viz., 3, 4, and 5 years, 
would receive better protection. The immune responses of these children would 
not be hampered by any interference due to the oresence of maternal passive anti- 
body or due to “immaturity” of their immunity mechanisms. Furthermore, unlike 
those under 3 or 4 months of age, in all of these children there is hope of completing 
immunization before death intervenes. 

With regard to the problem of whooping cough, Table 6 shows that of 4,001 
deaths from whooping cough occurring in Canada over a 10-year period, 74% 
occurred in those under one year of age. Unlike diphtheria, whooping cough is a 
disease killing principally in the first year of life. 


3. Cooke, J. V.: Antibody Formation in Early Infancy Against Diphtheria and Tetanus 
Toxoids, J. Pediat. 33:141-146, 1948. 

4. Di Sant’Agnese, P. A.: Combined Immunization Against Diphtheria, Tetanus, and 
Pertussis in Newborn Infants, Pediatrics 3:333-444, 1949. 
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Although the literature is now replete with references to the possibility of 
obtaining “protective” agglutinin levels, the reports indicate that if infants are 
inoculated beginning at the age of 1 month instead of at the age of 7 months alum- 
precipitated preparations are to be preferred to the fluid variety.’ According to the 
questionnaire referred to earlier, the alum-precipitated preparations are not used 
routinely by many Canadian municipal health departments and probably are not 
used routinely by most Canadian practitioners. Yet, in the light of the before- 


TasLe 6.—Deaths from Whooping Cough in Canada 1939-1948, Inclusiwe 


Cumulative 
Per Cent Per Cent 
73.9 73.9 
15.0 88.9 
4.6 93.5 
2.0 96.5 
11 96.6 
1.7 98.6 
0.38 96.3 
0.3 98.9 


Tase 7.—Deaths in Canada from Whoopmg Cough in Children Under One Year Old 1939-1948 


Cumulative 
Per Cent Per Cent 
5.2 
15.3 20.5 
15.7 36.2 
12.7 48.9 
9.5 58.4 
8.9 67.3 
7.2 74.5 
6.7 81.2 
5.5 86.7 
6.1 91.8 
45 96.3 
3.6 99.9 


156 
459 
469 
380 
285 
266 
216 
202 
165 
152 
134 
109 


mentioned reports, one naturally doubts the advisability of using fluid products as a 
routine public health procedure when immunization is begun early. 

Let us assume, however, that the antigens used are the presumably superior 
ones which are available to most of those who are currently investigating this 
problem, that is, alum-precipitated and aluminum hydroxide (alhydrox®) prepara- 
tions. Immunization programs starting at four different ages are currently being 
used against pertussis. Even if the antigen were 100% effective at all ages, which it 
is not, the following results might be expected from these four programs. 

1. If one starts immunization in the seventh month of life, 67% of the first-year 
deaths will already have occurred before starting. If this age is used as a starting 


5. Lapin, J. H., in Advances in Pediatrics, edited by S. Z. Levine, A. M. Butler; L. E. 
Holt, Jr., and A. A. Weech, New York, Interscience Publishers, Inc., 1949, Vol. 4, pp. 145-230. 
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point, it will take to the ninth month to complete the three monthly injections. Even 
if only one month is allowed for the development of protection, it will be seen in 
Table 7 that about 92% of the first-year deaths will have occurred by this time. 
(Maximum protection apparently does not occur before about two months following 
pertussis vaccination.*) 

2. Starting inoculation at 4 months, we can expect that 48.9% will have died 
before we begin, and 81% will die by the time protective immunity was beginning to 
be established. This is 11% less deaths than on the last schedule, a saving of about 
320 lives in 10 years, or about 32 a year. 


3. If 3 months is used as the starting age, 36.2% will have died before starting, 
and 74.5% before a protective level can begin to be obtained, that is, a saving of 
about 17.5% (92%— 74.5%), about 520 lives in the 10-year period, or about 52 
a year. 

4. Starting in the first month of life, we will have lost 48.9% before protection 
is obtained. This means a saving of 43%, about 1,287 in 10 years, or about. 129 
lives a year. This would be a substantial figure except that immunization, if started 
at this very early age, gives protection to only about 60%, which means about 78 
infants.* (The use of a fluid vaccine might conceivably give an even lower number 
with protective levels.?) Furthermore, within a few months, about half of these 
have lost their protective immunity.‘ This leaves, therefore, a saving of lives of 
only about 40 a year. If one compares this with 146, which is the average yearly 
number of deaths before the age of 4 months in the 10-year period 1939-1948, it is 
seen that all the current methods are not solving the problem in a completely satis- 
factory manner. Indeed almost half the deaths in the first year occur at an age 
which is not likely to be affected by an early active immunization program. 

The answer, therefore, might lie in passive immunization of very young infants. 
This could perhaps be accomplished by immunizing mothers in the prenatal period, 
as has been suggested by Cohen.* The objection that this passive immunity would 
interfere with active immunization of the infant fades into insignificance as far as 
pertussis is concerned, since a passively immune live infant is obviously better off 
than an infant who dies from pertussis because he lacks antibodies of any description. 
Since so many die in the first months of life, a procedure which could conceivably 
influence this mortality favorably should not be discarded as lightly as some would 
advocate.® However, since the clinical efficacy, as well as the duration of this passive 
immunity, has not yet been satisfactorily worked out, further modification and 
further study is certainly necessary before it can be universally accepted. 

One must therefore draw the following conclusions with regard to mortality. 

1. Any program which advises starting immunization of infants at an age earlier 
than, say, 6 or 7 months is not going to be a complete one. So far as diphtheria is 
concerned, no significantly favorable alteration in mortality figures can be expected. 


6. Sako, W., and others: Early Immunization Against Pertussis, J. A. M. A. 127:379, 1945. 

7. Sako, W.: Studies on Pertussis Immunization, J. Pediat. 30:29-40, 1947. 

8. Cohen, P., and Scadron, S. J.: Placental Transmission of Protective Antibodies Against 
Whooping Cough, J. A. M. A. 128:656-662, 1943. Cohen, P.; Schneck, H., and Dubow, E.: 
Prenatal Multiple Immunizations, J. Pediat. 38:696-704, 1951. 
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So far as pertussis is concerned, early immunization can influence mortality favor- 
ably, but it is not as great an influence as the protagonists for very early immuniza- 
tion would have us believe. 

2. If one couples these observations with the fact that there has been a gradual 
decrease in total mortality from diphtheria and whooping cough, coincident with a 
conservative program, it becomes apparent that, unless something outstandingly 
better is forthcoming, a conservative approach to early immunization is still not 
unreasonable, 

3. On the other hand, if early immunization is to be used, Canadian public 
health authorities might well reevaluate their present practice of using fluid anti- 
gens, in the light of the preference for alum-precipitated products expressed in the 
literature. 

4. Finally, if mortality in the first year of life is to be reduced to a minimum, 
more attention should be paid to the possibilities of maternal (prenatal) immuni- 
zation. 


Paediatric Centre. 


All tables were derived from data provided by the Vital Statistics Section, Dominion Bureau 
of Statistics, Ottawa, Ont., Canada. 
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CONSIDERATION OF ERRORS IN THE DIAGNOSIS OF INTUSSUSCEPTION 


MARK M. RAVITCH, M.D. 
BALTIMORE 


A THE Johns Hopkins Hospital in the period from 1939 to 1951 there have 
been five deaths from intussusception. In that time we have treated 79 chil- 
dren for this condition. The five deaths actually occurred in the first 40 of the 
cases, which were seen between 1939 and 1946. In analyzing our experience with 
intussusception,’ we were chagrined to discover that in each of these five cases a 
serious delay had occurred in the initiation of definitive treatment. In each instance 
the delay was caused by failure to diagnose the intussusception upon the patient’s 
first visit to the hospital after the onset of the condition. In one child, intussuscep- 
tion was only an incident in the course of an already-established fatal disease, but 
the other four children should not have died had the diagnosis been made promptly. 

The experience has led us to review the histories of the children in whom 
intussusception was improperly diagnosed at The Johns Hopkins Hospital in the 
period 1930-1951, in order to emphasize, if possible, the more common diagnostic 
pitfalls. 

By and large, intussusception is a readily diagnosed disease with an easily 
recognized symptom pattern. Characteristically, intussusception attacks well- 
nourished boys 5 through 9 months old. It is well to note that in many children 
the symptoms and signs of intussusception supervene during a mild illness, such 
as an upper respiratory infection or a bout of nonspecific diarrhea. Those who feel 
that the presence of enlarged submucosal lymphoid masses predisposes to intussus- 
ception * see a causal relationship here. A few patients have strong and clear his- 
tories of previous similar attacks from which they recovered spontaneously. Such 
a history therefore should sharpen suspicion, not allay it. 

The typical attack of intussusception begins with sudden onset of abdominal 
pain. The child cries out, writhes, may vomit, and is suddenly well only to be seized 
again 15 or 20 minutes later. This time he may evacuate a normal stool. The attacks 
of pain and vomiting increase in frequency. The child is generally drowsy and list- 
less, but at times he may be playful between bouts of colic and at times restless and 
fretful. Feedings may be accepted but are usually not retained. There may be a 


From the Department of Surgery, The Johns Hopkins University and The Johns Hopkins 
Hospital. 

1. (a) Ravitch, M. M., and McCune, R. M. Jr.; Reduction of Intussuception by Barium 
Enema, Ann. Surg. 128:904-917, 1948; (b) Intussusception in Infants and Children, J. of Ped. 
37: 153-173, 1950. 

2. Dennison, W. M.: Acute Intussusception in Infancy and Childhood, Glasgow M. J. 
29:71-80, 1948. O'Sullivan, W. D., and Child, C. G., III: Ieocecal Intussusception Caused by 
Lymphoid Hyperplasia, J. Pediat. 38:320-324, 1951. 
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second stool without blood, after which blood and mucus are all that is discharged. 
This is the typical picture and a brief review of the incidence of the various 
symptoms may be worth while. 

Pain is the commonest initial symptom, occurring in 47% of 152 cases studied 
at The Johns Hopkins Hospital. Vomiting is the next commonest initial symptom, 
occurring in 36%. Bloody rectal discharge, as an initial symptom was noted in 
11%, mostly infants in whom the earlier symptoms were presumably overlooked. 
In 6% of the 152 children, refusal to eat was the initial symptom. A large variety 
of other symptoms heralded the onset, in a few children each—prolapse of the intus- 
susception, restlessness, diarrhea, constipation, distention, apathy, fever, and con- 
vulsions. 

As far as concerns the occurrence of the various symptoms at one time or 
another during the illness, the following data are of interest. Ninety-three per cent 
of the children had vomited before treatment was begun, most of them in the first 
three hours, and this was particularly true of the infants (73% ) ; pain at some time 
was attributed to 91% of the children over 2 years old, to 82% of the infants 1 to 2 
years old, and to 61% of the infants under 1 year. Blood, at some time, if only upon 
rectal examination, was seen in 91% of cases, with a considerable difference between 
infants and older children (95% of those under 2 years old, 65% of those over 2 
years old). Sixty per cent of those who showed blood did so in the first 12 hours, 
and 37% in the first three hours. A few white blood cells were occasionally seen 
upon microscopic examination of the rectal discharge, but pus was rare. It is to be 
emphasized that in a good number of cases the first blood seen was on the examining 
finger. 

Diarrhea during the period of intussusception occurred in 11, or 7.2%, of the 
152 cases, and 9 of these 11 were under 1 year old. This is of extreme importance, 
for there is an understandable tendency to assume that in the presence of intussus- 
ception there must be complete intestinal obstruction. Of these 11 children, the 
condition was actually mistakenly diagnosed in 5 as dysentery, and 3 subsequently 
died as a result of the delay. 

Upon physical examination, a significant elevation in temperature at the time 
of admission was found in almost half the children in the group; occasionally there 
was very high fever. A moderate leucocystosis was common, and high counts were 
not rare. Just under half (48%) showed evidences of prostration, generally 
directly related to the duration of symptoms. Similarly, dehydration was obvious 
in 41%. 

Examination of the abdomen, and rectal examination are the most important 
features of the bedside diagnostic procedure. The abdomen is usually flat or 
scaphoid, relaxed, soft, and nontender. The intussusception may form a visible mass. 
There may be slight tenderness or minimal resistance directly over the mass. Palpa- 
tion of the mass itself is pathognomonic. The mass may be difficult to feel when the 
intussusception passes into the hepatic flexure and is behind the costal margin and 
the right lobe of the liver. Later on, the nonspecific signs of intestinal obstruction, 
that is, distention and intestinal patterns, may obscure the mass and make it impos- 
sible to feel. A mass was felt by abdominal or rectal examination in 89%. In six 
cases rectal examination revealed a mass not felt by abdominal palpation. Abdominal 
resistance was noted in 40% of cases and tenderness in only 41%, while 60% of 
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cases showed complete relaxation of the abdominal wall, with no resistance or 
spasms anywhere. Distention was remarked upon in 35%. 

In the last 21 years, 98 children with intussusception have been treated at The 
Johns Hopkins Hospital. In 19 of these there was an initial error in diagnosis, 
which affected the treatment, and 8 of these 19 children died. 

With these facts, and bearing in mind the pattern of history and physical 
examination in ordinary ‘cases of intussusception, we may proceed to an analysis 
of the cases in which there was a diagnostic error with a significant ensuing delay. 
A study of this kind obtains its chief value from an examination of the clinical 
characteristics of the cases reviewed and does not lend itself to statistical tabulation, 
so that it seems most profitable to discuss the cases in groups, using individual cases 
for illustration. 

Our errors in making the diagnosis have fallen into several categories. One 
case was that of a patient who showed all or most of the signs of intussusception, 
which was not recognized because of the ignorance of the examining physician. 
In a second group the diagnosis was missed because of the duration of the symptoms 
and the relative well-being of the child. There were five such cases. In all of them 
the diagnosis was not entertained because the history went back for periods varying 
from a week to as much as 40 days during which the general condition of each child 
remained good. Finally, in each instance admission was precipitated by the worsen- 
ing condition of the child. One must ever keep in mind the occasional occurrence 
of “chronic,” nonstrangulating, incompletely obstructing intussusception. 

The age of the patient was misleading to the pediatrician in several instances. 
Of the total group of 19 patients whose condition was initially misdiagnosed, there 
were 8 patients over 1 year old, including 6 over 2 years, and there was 1 who was 
2 weeks old. Of 152 cases previously reported *» almost 90% were under 2 years 
old. In this group of 19 children, 6, or nearly one-third, were over 2 years old. 
One tends to forget the possibility of intussusception in the older age groups, as 
well as in newborn infants. 

One of the commonest errors was in making the diagnosis of dysentery, based 
upon fever, vomiting, bloody stools, and abdominal pair. In this series, there were ' 
five cases in which the erroneous diagnosis of dysentery was made. When one 
considers how common dysentery is and how variable its manifestations, it is no 
wonder this error was made. One can only suggest that intussusception must be 
kept in mind, 

In two cases there was sufficient spasm, rigidity, and tenderness to simulate an 
acute abdominal condition requiring surgery. In one, a diagnosis of appendicitis 
seemed unequivocal, with tenderness and spasm in the right lower quadrant, no 
palpable mass, and no bloody stool. Upon operation the appendix was found to be 
normal, and intussusception was found. In the other case there was first tenderness 
in the right upper quadrant, then considerable rigidity, and consequently the possi- 
bility of appendicitis, sickle-cell crisis, or other cause of abdominal pain and spasm 
was entertained. Eventually, after administration of secobarbital (seconal®) sodium, 
a mass was felt and the diagnosis made by barium enema. It is worth remembering, 
therefore, that abdominal spasm may be an important feature of these cases and 
may prevent early palpation of the mass. 

Palpation of the intussuscepted bowel should not be considered a sine qua non 
for the diagnosis. In this group of 19 cases there were 8 cases in which no mass 
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was ever felt by abdominal palpation or by rectal examination and 8 cases in which 
there was a variable delay in its palpation. In one case a palpable “liver” was 
repeatedly mentioned. This may possibly have been the intussusception. In some 
cases the mass was undoubtedly under the costal margin and therefore not palpable. 
In others it may have been obscured by distention and in still others by tenderness 
and spasm. In 7 of the 19 cases, the intussusception involved the ileum only. In 
four of these, no mass was ever felt, while among those in which a mass was ulti- 
mately palpated only one patient had an intussusception involving the ileum alone. 

Blood in the stools or currant-jelly stools is another classic sign of intussuscep- 
tion. That it may not appear in an appreciable number of cases is evident, since it 
did not appear at all in 10 of our 19 undiagnosed cases. Indeed, in several cases the 
stools were normal or nearly so, and in some others there were repeated watery 
stools. In some cases there was occult blood in the stools, and in others it was found 
only by rectal examination. 

In two cases and possibly in a third, the issue was beclouded because the patients 
were already in the hospital with another disease. 

Occasionally a blatantly typical case is misdiagnosed, as in the following instance. 

P. G., a 10-month-old white girl, was seen in the dispensary with a temperature of 101.8 F. 
and a history of fever, vomiting, and constipation for over 24 hours. An enema the night before 
had returned bright red blood. The abdomen was distended, and there were “no fecal masses, no 
tenderness, masses, or spasms.” Enema return in the dispensary was “practically clear except 
that the water was tinged with light pink.” Diagnoses were “otitis media, chronic constipa- 
tion, (?) intussusception.” The child was sent home to return the next day. However, the error 
was detected that night by the dispensary chief in a review of the day’s histories, and the baby 
was found and brought in 12 hours after the first dispensary visit. The child was now flaccid 
and almost completely unresponsive. A diagnostic barium enema filled the colon. Roentgeno- 
grams showed numerous loops and fluid levels, and, upon operation, a short intussusception was 
found just above the ileocecal valve. It was not gangrenous but was irreducible. Resection and 
anastomosis were performed. The child's temperature rose to 40.4 C. (104.8 F.). She had con- 
vulsions for six hours and died. The specimen showed the intussusception to have been due to a 
nodule of aberrant pancreatic tissue. 


This child had vomiting, constipation, and blood in the bowel when first seen, 
and intussusception had to be considered, regardless of the absence of a mass, which 
was all that was lacking. If the mere thought of intussusception is entertained, a 
barium enema should be administered, and only if the small bowel fills readily and 
there are no fluid levels or distended loops may the possibility be dismissed. It is 
true that in this instance the intussusception was entirely in the small bowel, which 
makes for more difficult diagnosis and higher-mortality. There was one other case 
of essentially inexcusable diagnostic inaccuracy which fortunately resulted in 
recovery. 

While everyone may at times fail to see the obvious, a high index of suspicion 
in regard to intussusception, and a sense of urgency in the presence of the possibility 
of intussusception, should reduce the number of diagnostic errors. It is possible in 
some of the cases to see how the examiners were misled. 

In five cases the duration of the illness was so long and the children in such good 
condition that the correct diagnosis was not entertained until late. These cases were 
of very different types. 


The first case was that of a 6-year-old child with a two-year history of anemia, abdominal 
pain, anorexia, and tarry stools, with occasional vomiting. She had frequent attacks of abdominal 
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pain when a mass was visible in the abdomen. Even though these attacks occurred during a 
hospital admission, intussusception seems not to have been considered. Laparotomy was finally 
undertaken, and two separate intussusceptions were found, with polyps in each small bowel area. 


This child had peculiar pigmentation (Hutchinson-Jeghers-McKusick spots) 
on the lips, the significance of which,* as indicating diffuse intestinal polyposis, was 
not then realized. The chronicity of her complaint and the extensive blood loss due 
to the polyps had led to diagnoses of Meckel’s diverticulum, ulcerative colitis, ete. 


Another patient, whose case is celebrated in the annals of the Harriet Lane Home, was an 
8-month-old Negro girl whose initial dispensary visit was on the 14th day of illness. This had 
begun with abdominal pain and a normal evacuation, followed after five hours by the passage 
of blood. She vomited every day, had fever every day, and had one or two normal stools every 
day until the day of her first visit, when she had a bloody, watery stool. Examination showed 
dehydration, a palpable liver, a fluid brown stool, and blood in the rectum. She was thought 
to have dysentery and was followed thereafter for 40 days, during which she made repeated 
dispensary visits. Sometimes she had diarrhea, sometimes not ; sometimes she vomited, sometimes 
not; sometimes she passed blood, sometimes not. She never failed to have a stool, but often had 
bouts of pain. The “liver” was usually palpable. 

She was finally admitted to the hospital where, after three days, a barium enema was given 
as part of the diagnostic study and was interpreted as normal. The next day when regular rounds 
were made, a mass was finally felt. Barium enema reduced a typical intussusception from the 
transverse colon to the ileocecal valve, and reduction was completed at operation. The child 
had no trouble thereafter. Review of the roentgenograms, which had been read as normal, 
actually shows a typical “chronic” intussusception (Fig. 1). 


In this instance, despite innumerable bloody stools, bouts of pain, and vomiting, 
the possibility of intussusception was ignored because of the long history in an 
8-month-old infant who was obviously not desperately ill. 


The next child in the group with chronic intussusception was a one-year-old Negro girl 
with vomiting and constipation of one week’s duration and with a history of flecks of blood in 
an enema and repeated bouts of periodic abdominal cramps. The abdomen was distended, a 
roentgenogram showed dilated loops, and intestinal obstruction was suspected, but because her 
conditions seemed “exceptionally good” she was sent home to return the next day. She was then 
distended ; there was tenderness and spasm in the right lower quadrant and the suggestion of 
a mass. She was thought to have a low intestinal obstruction. Barium enema showed an intus- 
susception in the right lower quadrant for which operation was undertaken, the intussusception 
being reduced. 


In this instance, the picture was largely that of intestinal obstruction, for which 
admission and operation should have been advised in any case. 


The fourth case of delayed diagnosis in a child with a long history was that of a 2%4-year-old 
white girl who had a 10-day history of illness. She had begun with sudden severe cramps which 
persisted at frequent intervals. She vomited after almost every meal, no blood was seen, and 
she had normal stools for the two days preceding admission. She was thin, dehydrated, and 
crying with frequent spasms of abdominal pain. There was much audible peristalsis. Hard 
dried feces lay in the rectum. There was tenderness and muscle spasm in the right upper 
quadrant and a poorly defined tender mass. She was observed for 12 hours for “(?) lead poison- 
ing, (?) appendiceal abscess,” until a diagnostic barium enema showed an intussusception at 
the hepatic flexure. Operative reduction was successful. 


There seems little justification for the delay in operation, although the absence 
of bleeding and distention are extenuating factors, and although the mass must have 
been partly concealed by the liver and the right costal margin. 


3. Ravitch, M. M.: Polypoid Adenomatosis of the Entire Gastro-Intestinal Tract, Ann. Surg. 
128 : 283-298, 1948. 
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g. 1.—Roentgenograms of barium enema of 8-month-old infant with chronic intussusception. 
This "Child was followed at frequent intervals for over a month, with inconstant symptoms of 
diarrhea, abdominal pain, blood in the stools, vomiting, and “palpable liver.” These roentgeno- 
grams were not actually diagnosed as intussusception, the diagnosis being made three days 
later by palpation of a characteristic mass. Intussusception need not cause complete intestinal 
obstruction, and chronic intussusception may occur. 
The “coiled spring’ appearance is typical of chronic intussusception and is produced by 
the thin layer of barium between the sheaths of the intussusception. The pull of the mesentery 
holding the bowel causes the reefing of the bowel, which is responsible for the ring-like shadows. 


Fig. 2.—Roentgenogram of Aptis intussusception in a 334 year old child with symptoms 
of 17 hours’ duration. A, the advancing barium column meets the sharply outlined intussusception 
producing the characteristic concave meniscus. Notice the difference between this and Figure 1. 
B, complete reduction of the intussusception with filling of many loops of small bowel by the 
barium enema. In 45 of 60 patients treated primarily by barium enema since 1939 the barium 
enema has affected complete reduction. There have been no deaths in the series. 
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The last child in this group was a 6-month-old white boy with a three-week history of 
cramps and vomiting, occurring in episodes. He had daily stools and never passed blood. Three 
days before admission a tubular nontender mass in the left upper quadrant was felt and taken 
to be a duplication of the colon. Upon operation this mass proved to be an intussusception at 
the splenic flexure. When it was reduced, a small mass at the ileocecal junction was discovered 
and resected and turned out to be a small duplication which had led the intussusception. 


The most interesting feature common to all these five children is that, despite 
the fact that they had long-standing intussusceptions varying in duration from 10 
days to a month and more, all survived and none had gangrenous bowel. This is 
inherent in the nature of chronic intussusception. A moment’s reflection will show 
that precisely those children will have chronic intussusception of long standing 
whose intussusceptions do not become gangrenous and in whom neither the 
intestinal canal nor its vascular supply becomes completely obstructed. One should 
not insist upon feeling a mass before resorting to barium enema. The mere fact 
of a long history in a child who is still in tolerably good general condition does not 
exclude intussusception, and the child may continue to pass stools daily. By the 
same token, in these cases bleeding into the bowel may be inconspicuous or absent. 

A very small group is represented by two children who were already in the 
hospital and seriously ill when intussusception supervened. 

An 18-month-old white boy, whose case has been reported elsewhere,? was in the hospital 
dying of malnutrition as a result of diffuse polyposis of the entire intestinal tract. This had 
resulted in almost constant diarrhea. In the ward, a long time after admission, he “spent a 
bad night with abdominal pain” and began to pass liquid, bloody stools. After 24 hours a mass 
was felt in the right upper quadrant. The mass developed rapidly. It was explored and found 
to be an ileoileal intussusception. The child died 24 hours after operation. At autopsy the entire 
bowel, from cardia to anus, was found to be studded with these polyps. 

A 9-month-old Negro girl was admitted with a two-week history of green diarrheal stools, 
blood in stools, fever, cough, and persistent vomiting. There was right-upper-quadrant pneu- 
monia. The child was very dehydrated; the eyes and the fontanelles were sunken. The abdomen 
was scaphoid. The temperature was 40.8 C. (105.4 F.). The abdomen became tympanitic and 
distended almost at once, and she began to pass gross blood in the stools, with much mucus. 
After 72 hours she was markedly distended and sicker, despite clearing of the pneumonia. 
Barium enema was normal, but she was having repeated currant-jelly stools. Upon operation, 
a necrotic ileoileal intussusception was found and resected, death eventuating. 


In both these instances, intussusception developed in a child already seriously 
ill, and the diagnosis was delayed because the child was already in the hospital on 
another account. Members of the staff were slow to appreciate the significance of 
the change in symptomatology. 

The largest group and the most deceptive consists of the babies who were at 
first thought to have dysentery and finally were found to have intussusception. 
There were six of these children. When the variable character of early dysentery 
in infants and children is remembered, this error does not seem so remarkable, 
although again it would be preferable to conduct more barium-enema studies. 

A 10-month-old baby was admitted to the dispensary with a temperature of 103.4 F., after 
24 hours of vomiting while the stools were normal. The throat was red, the eyes sunken, and 
the child was restless. She was treated for dysentery in the prediarrheal stage. The next day, 
with a temperature of 106.6 F., she was admitted to the hospital. She was very well nourished 
and seemed fairly well. There were tenderness and resistance in the right upper quadrant. She 
was thought to have a paralytic ileus of unknown origin. Roentgenograms showed dilated loops. 
Two days after admission, laparotomy showed a gangrenous intussusception, which was resected. 
The child died soon after. 
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In this instance obesity of the child interfered with abdominal palpation and 
with accurate assessment of the condition. There appeared, from the record, to be 
a constant search for real abdominal rigidity in a 10-month-old infant. It is well 
known that in young infants there may be little or no resistance to acute abdomi- 
nal lesions. The presence of constipation, distention, and vomiting were not properly 
evaluated. 


‘The next child also died. He was a 6-month-old infant with a 48-hour history of bloody 
stools, vomiting, and crampy abdominal pain. He was in shock, bleeding from the rectum, and 
severely dehydrated. Rectal examination showed bloody mucus. It was discovered that the 
child had been offered egg for the first time on the day of onset, and therefore time was taken 
to test his allergy to egg albumin, which proved minimal. Roentgenograms showed dilated loops, 
and after several hours operation was undertaken. At operation an ileoileal intussusception was 
discovered. Temperature rose to 41.6 C. (106.8 F.), and he died, perhaps as a result of scanty 
supportive treatment, having received only a little dextrose before the operation and only 100 cc. 
of blood after the operation. 


In this instance a delay of a few hours was occasioned by neglect of the obvious 
indications of intussusception with a clear clinical picture except for absence of a 
mass. The intussusception was ileoileal. The time which was wasted could have 
been employed in vigorous transfusion therapy. 


The third child mistakenly thought to have dysentery was 8 months old. He came to the 
hospital shortly after having passed four watery yellow stools and vomited several times. He 
was obviously acutely ill and was sent home as having dysentery. Next day he appeared to be 
having cramps and had a bloody mucous stool. There was now a mass in the right upper 
quadrant. Barium enema reduced a typical intussusception to the right colon, whence reduction 
was completed at operation. 

The fourth infant in the dysentery group came to the dispensary after 18 hours of vomiting 
and no stool. He was thought to have an “acute nutritional disturbance”; he was given fluids 
intravenously, and feedings were ordered withheld. Several hours later he was brought back 
with colicky pain and a right-upper-quadrant mass; there was blood on the finger after rectal 
examination. Barium enema reduced the intussusception to the cecum, and operation completed 
the reduction. 


In this case vomiting and the fact that the child had been one day without a 
stool were all there was to arouse suspicion, but a barium enema might have been 
advised because of the question of intestinal obstruction. 


The fifth child in this group, an 8-year-old Negro boy, had a 10-hour history of severe cramps, 
with vomiting and several watery stools with mucus and blood. The abdomen was rounded and 
slightly distended. Rectal examination yielded a liquid stool with blood, mucus, and white blood 
cells. The diagnosis upon admission was dysentery, but after several hours a barium enema was 
done which showed an intussusception in the descending colon, which was readily reduced by 
hydrostatic pressure. 

The last child in this group was a 7-month-old white girl with a two-week history of 
vomiting, having 10 to 12 diarrheal stools a day, fever, and anorexia. Blood appeared in the 
stools the day before her first visit, and on that day she had only 3 to 4 stools. The temperature 
was 101.4 F. She was irritable, toxic, and slightly dehydrated, and the ear drums were red 
and bulging. The “liver” was felt 2 cm. below the costal margin. A myringotomy was done, 
and she was sent home. The next day she was vomiting and had a loose purulent stool, a tender 
abdomen, and a rectal prolapse. She was admitted, and the next day a barium enema showed 
a normal colon; but distention increased and stools ceased altogether. At operation an ileoileal 
intussusception was reduced. The child seemed to be recovering when colon bacillus meningitis 
developed and she died. 
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Her cramps, vomiting, and tenderness had been ignored, and it is possible that 
the “liver” was the intussusception. 

At least three children suffered a delay in diagnosis because,of a compound 
error: It was thought that some other form of mechanical intestinal obstruction 
was present, yet the child was not admitted to the hospital for immediate operative 
treatment. 

One child of 6 years was seen after 48 hours of periumbilical pain and considerable vomiting, 
with no stool in the second 24 hours, The “liver” was thought to be palpable. An enema was 
ineffectual, but the child was sent home. He was brought back the next day markedly ill, 
dehydrated, and distended, with numerous dilated intestinal loops. It was thought that he might 
have peritonitis and ileus, but operation showed a large ileocecal intussusception which was 
resected, and death followed soon after operation. 

A 4-year-old boy with a similar history was more fortunate. He had a two-day history 
of abdominal cramps, was sent home, and returned in 24 hours, having vomited several times. 
There was a little spasm in the right upper quadrant and active peristalsis. He was sent home 
again and returned the next day with cramps, distention, and right-upper-quadrant tenderness 
and spasm. With the child under sedation with secobarbital (seconal®) sodium, a typical 
intussusception was felt. Barium enema reduced it to the cecum, and operation completed the 
reduction. 


In this instance the boy was twice sent home, despite right-sided abdominal 
tenderness and a history of cramps. 

By contrast with these cases there is the following case history. 

A 3%-year-old white boy had a 12-hour history of generalized abdominal pain, nausea, and 
vomiting, with no stool in that time. There were tenderness and rigidity in the right lower 
quadrant. Operation for appendicitis was promptly undertaken. An intussusception was found 
to have passed into the ascending colon, and reduction and cure were readily accomplished. 


Intussusception had not been suspected, and no barium enema was performed, 
but operation was undertaken without delay and the result was good. 

There was one fatal case in which we see no opportunity for the diagnosis 
to have been made. ; 

A 2-week-old infant with diarrhea had been having up to 7 or 8 stools a day since the second 
or third day of life. There had been no vomiting and no blood in the stool. He had taken 
feedings until four days preceding admission. The abdomen was soft. There was no vomiting 
and no distention. At autopsy a gangrenous intussusception in the midileum was found. 


It is worthy of note that in 7 of the 19 cases of misdiagnosed intussusception, 
the intussusceptions were definitely ileoileal and had not yet involved the colon. 
This being a disproportionately high figure in view of the low incidence of such 
intussusceptions in the entire series, it must be assumed that there is a direct con- 
nection between the occurrence of ileoileal intussusception, the difficulty in diagnosis, 
and the high mortality. There have been 16 deaths in the 98 intussusception cases 
since 1930, and in 8 of these the intussusceptions were ileoileal. The incidence of 
intussusceptions beginning high in the small bowel was 10% or less in the entire 
series, further emphasizing the special character of such intussusceptions. 


SUMMARY 
Errors in diagnosis of intussusception occurred in at least 19 cases in our 
hospital since 1930; these errors were associated in 18 cases with significant delay 
in treatment. In the nineteenth case appendicitis was thought to be present, and 
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upon operation the intussusception was found and relieved. Errors in diagnosis 
were based on a number of misconceptions. In some cases a history of days or 
weeks of pain, vomiting, constipation, etc., with relative well-being, was not recog- 
nized as characteristic of chronic, nonstrangulating intestinal obstruction. In six 
cases the passage of feces, even to the point of diarrheal stools, was enough to lead 
the examiners astray with the suspicion of dysentery. In several cases intestinal 
obstruction of uncertain type was thought to exist, but operation was not imme- 
diately undertaken. On the one hand, in many of the cases too much stress was laid 
on failure to feel a mass, while on the other hand, an enlarged “liver” was palpated 
in several cases, and insufficient weight was attached to a finding of slight abdominal 
tenderness or resistance. In some cases the absence of currant-jelly stools appar- 
ently encouraged delay, but in others pink enema returns or a history of blood in 
the stools failed to alarm the observers. 

If we are to lose no children from intussusception, early accurate diagnosis is 
required. This calls for a high measure of suspicion and a ready resort to barium 
enema and plain roentgenograms of the abdomen in doubtful cases. A barium enema 
which runs into the distal ileum rules out the ordinary type of intussusception at 
the ileocecal valve but does not rule out one higher in the ileum. The latter will 
usually show distended, gas-filled loops in the roentgenogram. Mechanical intestinal 
obstruction from any cause requires early relief by operation, and alertness to advise 
early operation for suspected intestinal obstruction will benefit the patients with 
obstruction far more than it will harm the occasional patients who will prove to 
have been unobstructed. Had this practice been followed in the cases reported above, 
it might have saved a number of children in whom intussusception produced a pic- 
ture of intestinal obstruction, the importance of which was minimized. 
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HEMOGLOBIN, RED CELL COUNT, AND MEAN CORPUSCULAR 
HEMOGLOBIN OF HEALTHY INFANTS 


JANE M. LEICHSENRING, Ph.D. 


LOANA M. NORRIS, B.S. 
AND 
MARY L. HALBERT, B.S. 
ST. PAUL 
With the Cooperation of Agnes M. Erkel, M.S., and H. F. Flanagan, M.D., Family Nursing Service, 


St. Paul, and the Medical and Nursing Staff of the Community 
Health Service, Minneapolis 


HE CHANGES in composition which the blood of infants undergoes during 
the first year of life have been extensively investigated. The excellent reviews 
of previous studies, included in the reports by Mackay (1931) * and Faxén (1936- 
1937),? obviate the necessity of a survey of the literature in the present paper. 
These reviews point out the many factors which have been suggested as influencing 
the blood picture and suggest that hypochromic anemia may be a common occurrence 
in young infants. Considerable doubt remains, in consequence, as to what con- 
stitutes the normal blood picture in infants and what may be considered as the limits 
of physiological variation. 
The present study was undertaken for the purpose of helping to establish normal 
hematologic standards for infants residing in Minnesota and of investigating the 
influence of certain factors on the blood picture. 


PROCEDURE 


The study was conducted at two well-baby clinics in St. Paul and one in Minneapolis and 
included infants from 1 to 12 months old. The two St. Paul clinics chosen for the study were 
ones in which experience had shown that the mothers were especially cooperative. The subjects 
selected by the attending physician included those infants born at term who were apparently 
in good health. In the Minneapolis clinic the public health nurses were responsible for making 
arrangements with the mothers for the blood tests. With few exceptions the Minneapolis families 
lived in University Village and the fathers were war veterans who were students at the Uni- 
versity of Minnesota. In all the clinics the mothers were instructed to bring the infants for 
examination by the clinic doctor at regular intervals. The plan was to secure a continuous blood 
record for each infant during the first year of life, but in many cases only one or two observations 
were made because the infants did not return to clinic. The number of different infants studied 
and the total number of observations made at each clinic are given in Table 1. The average 
number of observations per subject was slightly less than two; the range was from one to seven. 


From the University of Minnesota. 

Paper No. 2806, Scientific Journal Series, Minnesota Agricultural Experiment Station. 

1. Mackay, H. M. M.: Nutritional Anaemia in Infancy, Medical Research Council, Special 
Report Series, No. 157, London, His Majesty’s Stationery Office, 1931. 

2. Faxén, N.: The Red Blood Picture in Healthy Infants, Acta paediat. (Supp. 1) 19:1-142, 
1936-1937. 
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Blood samples were secured from a free-flowing finger or thumb puncture. Hemoglobin 
determinations were made in duplicate; the alkaline hematin method and National Bureau of 
Standards certified hemoglobin pipettes were used. Readings were made in a photoelectric 
colorimeter which had been calibrated by means of the Van Slyke and Neill oxygen-capacity 
method. For erythrocyte counts, duplicate readings were made on each of two dilutions; 
National Bureau of Standards certified Trenner automatic pipettes were used, and Gower’s 
solution was the diluting fluid. The pipettes were agitated for at least five minutes in a 
mechanical shaker before filling the two sides of the counting chamber. All counts were made 
by skilled medical technologists. 

The data were accumulated over two years which were separated by a four-year interval. 
During 1945-1946 the study was conducted only at the Central Clinic in St. Paul; during 
1949-1950, at Central and St. John’s Clinics in St. Paul and at University Village Clinic in 
Minneapolis. 

The methods of statistical analysis employed were Student's t¢ test of significant difference, 
analysis of variance, and correlation. The formulae used were those in general use. 


RESULTS AND COMMENT 


Because of the lapse of time between the two years of the study, it was decided 
to test statistically whether or not the two groups were homogeneous and might be 


Taste 1.—Summary of Observations on Infants One to Twelve Months Old 


Boys Girls 

Obser- Obser- 

Subjects, vations, Subjects, vations, 
Clinie Year No. No. No. No. 
1945-1946 4 49 27 46 
1949-1950 33 61 22 53 
St, John’s, St. Paul................ 1949-1950 36 83 31 70 
University Village, Minneapolis.... 1949-1950 57 4 37 61 
150 287 117 230 


considered as having been drawn from a single population. The hemoglobin values 
secured at Central Clinic (St. Paul) were used for this purpose. Although the 
age distributions of the infants were not the same in the two years, they appeared to 
be sufficiently similar to justify testing the significance of the observed differences. 
The results show that in the first year of the study, for both boys and girls, the 
mean hemoglobin value was slightly, but not significantly, lower than in the second 
year. For the boys, the mean hemoglobin value in 1945-1946 was 11.74 gm. per 
100 ml. of blood and in 1949-1950, 11.90 gm. For the girls, the corresponding 
values were 12.09 gm. and 12.34 gm., respectively. It should be pointed out that, 
because of the great individual variation and the limited number of observations, 
the significance of small fluctuations in the amount of hemoglobin is difficult to 
demonstrate. It seems possible that the slightly higher hemoglobin levels in the 
second year were the result of the more liberal feeding practices followed in that year. 
In general, in 1945-1946 the practice was to add orange juice and vitamin D to 
the diet at two weeks, cereal or potato at three months, egg yolk and vegetables 
at four to five months, and liver and fruit pulp at six months. In 1949-1950, 
depending on the child’s needs and development, cereal or potato, egg yolk, and 
vegetables were added as early as the third month, and liver, fruit pulp, and cottage 
cheese by the fourth: or fifth month. 
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It seemed essential also to establish the homogeneity of the samples drawn from 
the three clinics in the second year of the study, since most of the families in the 
Minneapolis clinic were of a somewhat different social level from those in the St. 
Paul clinics. A comparison of the mean hemoglobin values given in Table 2 shows 
that, for both boys and girls, a slightly higher value was obtained for the infants 
at the Minneapolis clinic than for those at either of the St. Paul clinics. None of 
the differences between clinics was significant, although that between boys from 
the University Village and the Central Clinic just failed of significance at the 5% 


TasLe 2.—Mean Hemoglobin Values (1949-1950) for Infants from Three Well-Baby Clinics 


Clinie 
“University Village Central St. John’s 


Tas_e 3.—Hemoglobin, Red Blood Cell, and Mean Corpuscular Hemoglobin Values for Infants 
from Three Well-Baby Clinics in Minneapolis and St. Paul 


Boys Girls 
Mean Mean 
Corpuscular Corpuseular 
Erythrocytes, Hemoglobin, Erythrocytes, Hemoglobin, 
Ob- Hemoglobin, Millions/ Micro- Ob- Hemoglobin, Millions/ Micro- 
serva- Gm./100 Ml. Cu. Mm. micrograms serva- Gm./100 Ml. Cu. Mm. micrograms 


M No. Mean 8.D.* Mean 8S.D.* Mean 8.D.* No. Mean S8.D.* Mean 8.D.* Mean §8.D.* 


12.38 «149 «#383 O50 32.54 3.51 
11.23 0.70 3.75 054 3042 4.14 


12.9% 150 412 O73 3185 3.23 


18 

28 

30 

25 

24 

11.92 «64096 64.76 860.738 «8625.47 16 12.12 085 467 O53 2621 290 

21 

16 

10 

7 

230 


* Standard deviation. 


level. These statistical findings justified combining the data from the three clinics 
for the two years of the study. 

In Table 3 are given, by age groups, the means and standard deviations for 
the hemoglobin, the red blood cell, and the mean corpuscular hemoglobin values 
for the boy and girl infants. Inspection of these data shows that the mean hemoglobin 
values for the boys range from 11.23 to 12.52 gm. per 100 ml. of blood, and for the 
girls from 11.50 to 12.95 gm. For red blood cell counts the range for the boys is 
from 3,750,000 to 5,080,000 per cubic millimeter, and for the girls, from 3,840,000 
to 4,890,000. The low point for both hemoglobin and red blood cell counts occurs 
in the 2-month-old infants. Thereafter a gradual rise in values is noted, followed 
by a second decline in hemoglobin in the seventh month of life, with an even lower 
level for the girls in the eighth month. From this point on, there appears to be 
a gradual increase in both hemoglobin and red cell counts. The irregularity of 
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the increase is probably attributable to the small number of observations in the 
older age groups. The hemoglobin values in the present investigation compare 
favorably with those reported by Elvehjem and his associates (1933),? Mugrage 
and Andresen (1926), and McNamara and Senn (1940).° These workers reported 
that the low point in hemoglobin level occurred between 2 and 4 months of age, 
with a moderate recovery thereafter. In their series, Mugrage and Andresen 
observed a short rise to 8 months and a secondary fall to 18 months. Faxén, 
working in Gothenburg, Sweden, with a carefully selected group of infants, secured 
hemoglobin values which were appreciably higher than those obtained in the present 
study. In one-month-old infants, Faxén secured a mean hemoglogin level of 17.9 
gm., compared with a mean in the present study of about 12.5 gm. His low point, 
which came at 3 months, was 12.7 gm., with a moderate increase from 3 to 5 months 
of age. The level remained stationary at about 13.0 gm. or a little higher for the 
remainder of the first year. In red blood cell counts, on the other hand, little differ- 
ence between the two studies is apparent, the values ia the present study, especially 
in the second half of the first year of life, being slightly but consistently higher 
than those in the Faxén study. 

A part of the difference in hemoglobin values in the two studies, at least in the 
younger age groups, is attributable to the difference in the bases used in setting up 
the various age groups. Faxén states that in his study the time for taking the 
specimen of blood was chosen in such a way that the range of the groups was as small 
as possible and the variations in the children’s ages amounted to only a few days 
(seven at the most) from the center of the class. In the present study, there was 
as much as 30 days difference in the ages of the infants in each age group, and, 
provided the cases were evenly distributed throughout the range, the mean age of 
the infants in each group was in the middle of the range or, on the average, one- 
half month older than those in Faxén’s age groups. Furthermore, he included in 
his study only breast-fed infants, and they, according to Mackay (1933),° have 
somewhat higher hemoglobin levels than do artifically fed infants. He also excluded 
all infants who at any time had had infection. No such rigid selection was prac- 
ticed in the present study. All infants were included, both artificially and naturally 
fed, who were judged by the attending physician to be in good health at the time 
the blood specimen was taken. Other factors, such as race, climate, altitude, and 
even differences in method or technique, cannot be excluded as additional possible 
explanations for the disparity between the hemoglobin levels in the two studies. 

The variability in the various factors studied is indicated by the standard devia- 
tions. In general, the mean + 1 standard deviation constitutes the range within 
which approximately two-thirds of the values in each age group were found. From 
Table 3 it is evident that the greatest variability in hemoglobin level occurred in 
the one-month-old infants. Since the age range of this group is from 1 to 2 months, 


3. Elvehjem, C. A.; Peterson, W. H., and Mendenhall, D.: Hemoglobin Content of the 
Blood of Infants, Am. J. Dis. Child. 46:105-112, 1933. 

4. Mugrage, E. R., and Andresen, M. I.: Values for Red Blood Cells of Average Infants 
and Children, Am. J. Dis. Child. 51:775-791, 1936. 

5. MacNamara, H., and Senn, M. J. E.: Glutathione and Red Cells in the Blood in Infancy 
and in Childhood, Am. J. Dis. Child. 59:97-106, 1940. 

6. Mackay, H. M. M.: The Normal Hemoglobin Level During the First Year of Life, 
Revised Figures, Arch. Dis. Childhood 8:221-225, 1933. 
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in the younger infants in this age group the postnatal readjustment in the blood 
undoubtedly was still proceeding at a rapid rate, whereas in the older infants the 
blood picture was changing less rapidly. Variations from the mean after the second 
month of life were only about one-half as great and did not differ significantly 
from month to month. On the other hand, the variability in erythrocyte counts 
in the one-month-old infants was no greater than in succeeding months, indicating 
that postnatal readjustment in the number of cells does not proceed at the same rate 
as does that of the hemoglobin. 

The hemoglobin content of the individual red blood cells was calculated by use 
of the Wintrobe (1931) * formula. As shown in Table 3, the mean corpuscular 
hemoglobin was highest in the one-month-old infants and decreased with age, the 
boys showing more extensive decreases in the first five months than the girls. 
This is in line with the observed sex difference in hemoglobin values which will 
be discussed later. For the boys at one month of age, the value was 32.5 micro- 
micrograms and for the girls 31.8 micromicrograms. The values diminished rapidly 
to 26.0 micromicrograms at 5 months of age for the boys, with slightly lower 
values during the remainder of the first year of life. For the girls, the value at 
5 months was 27.8 micromicrograms, with values around 27.0 micromicrograms 
in most of the succeeding months. Faxén’s values were considerably higher than 
those in the present study, reflecting the disparity in hemoglobin values discussed 
earlier. These findings suggest that the infants in Faxén’s study had red blood cells 
which were appreciably larger than those of the infants in the present investigation. 
Measurements of the mean red blood cell diameter of the infants in this study are in 
progress and will be published at an early date. A comparison of these results with 
those of Faxén should be of considerable interest, since it is generally agreed that 
one of the characteristics of hypochromic anemia is a diminution in the size of the 
red blood cell. If there is evidence that the infants in the present study had some 
degree of hypochromic anemia, it seems likely that a large percentage of infants 
under one year old in this country likewise are suffering from this condition, 

Hamil and his associates (1938) ,* in a study of the quantitative relations between 
hemoglobin, erythrocytes, and leucocytes, found that within certain limits the hemo- 
globin and red cells are independent and that erythrocyte counts have little predictive 
value as to the hemoglobin level. As a measure of the degree of association beween 
the red cell counts and the hemoglobin levels in the present study, coefficients of 
correlation were computed separately on the data for the boys and the girls. The 
results showed that, although the association between the two factors was highly 
significant, nevertheless, for the boys only 16.6% (r? * 100 = 16.65), and for the 
girls 12.7%, of the variation in hemoglobin was due to the variation in red cell 
counts, thus substantiating the findings of Hamil and his associates. 

Table 3 shows that, at practically every age, the mean hemoglobin value for the 
girls exceeded that for the boys. The difference, when tested statistically, was 
found to be highly significant. This observation is contrary to the observation of 


7. Wintrobe, M. M.: The Direct Calculation of the Volume and Hemoglobin Content of 
the Erythrocyte: A Comparion of Color Index, Volume Index and Saturation Index Determina- 
tions, Am. J. Clin. Path. 1:147-165, 1931. 

8. Hamil, B. M.; Poole, M. W.; Munday, B.; Shepherd, M. L.; Emerson, L.; Macy, I. G., 
and Raiford, T. E.: A Consideration of Quantitative Relations Between Erythrocytes, Leuco- 
cytes, and Hemoglobin of the Blood, J. Lab. & Clin. Med. 23:488-496, 1938. 
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Elvehjem and his associates, who secured practically identical values for the boy 
and girl infants in their study. Downey (1938) °® stated that birth weight and rate 
of growth have a decided influence on the hemoglobin level in the first year of life. 
Washburn (1941) *° concluded from weekly observations on 15 infants that the 
decrease in red blood cells, hemoglobin, and packed cell volume in the first 6 to 9 
weeks of life is dependent largely on two factors: (1) the rapid increase in total 
body mass and (2) the abrupt decrease in reticulocytes, indicating a sudden decrease 
in the rate of production of red cells. 

To ascertain whether the higher hemoglobin values for the girls in the present 
study were attributable to smaller birth sizes, less rapid growth, or both, birth 
weight and body weight at the time the blood samples were secured were tabulated 
for each infant. From these data the gain in weight from birth was computed. 
In Table 4 are given the means of birth weights, weight gains, and hemoglobin 


TasLe 4.—Hemoglobin Values for Boy and Girl Infants from Two St. Paul Well-Baby Clinics 
in Relation to Birth Weight and Gain in Weight from Birth 


Girls 
Gain in Gain in 
Weight Weight 
Observa- Birth from Hemo- Observa- Birth from Hemo- 
Age, tions, Weight, Birth, globin, tions, Weight, Birth, globin, 
Mo. No. Oz. Oz. Gm./100 Ml. No. Oz. Oz. Gm./100 Ml. 
1-2 22 118 45 12.33 15 122 38 12.99 
2-3 p25) 121 82 11,25 20 
15 
ll 
15 
8 
6 
10 
9 
6 
6 
2 


levels for the infants in each age group. These values are based on the data secured 
in 1949-1950 at the two St. Paul clinics. The Minneapolis data were not included 
because the infants usually were not weighed on the same day that the blood 
specimen was taken. These data show that there was little difference in the mean 
birth weight of the sexes. In some age groups the girls and, in others the boys, had 
the higher mean birth weight. On the other hand, in practically every age group 
the boys showed the greatest gain in weight from birth. This would seem to 
indicate that in the present series the lower hemoblobin levels of the boys were 
due to their more rapid growth, with failure of hemoglobin production to keep up 
with the rapidly expanding blood volume. 

Kato and Emery (1933) ™ emphasized the fact that many factors influence the 
hemoglobin level in infancy, including, season of the year, state of nutrition, and 
infections. Mackay (1931) * found that in a group of artificially fed infants the 


9. Downey, H.: Handbook of Hematology, New York, Paul B. Hoeber, Inc., 1938, Vol. 2. 
10. Washburn, A. H.: Blood Cells in Healthy Young Infants: Postnatal Readjustment of 
the Red Blood Cells in Individual Babies, Am. J. Dis. Child. 62:530-544, 1941. 
11. Kato, K., and Emery, O. J.: Hemoglobin Content of the Blood in Infancy, Folia haemat. 
49:106, 1933. 
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frequency of infectious diseases was twice as great in untreated children as in those 
children who had been treated with iron compounds. Faxén pointed out that 
infectious diseases occur most frequently during the dark season of the year and 
suggested that they undoubtedly play an important role in determining the hemo- 
globin level. He found little or no evidence of seasonal variation in the hemoglobin 
level of the infants in his study and considered this suggestive evidence that the 
lower hemoglobin levels noted by other workers during the winter months were 
due to the greater incidence of infections at this season of the year. It will be 
recalled that Faxén included in his study only those infants who, as far as was 
known, had had no infections of any kind. 

To test whether there was evidence of seasonal variation in hemoglobin level 
in the present study, the data for the 3-, 4-, 5-, and 6-month-old infants were divided 
into two series: (1) those which were obtained in the six months from the first of 
June to the end of November, and (2) those secured in the remaining six months 
of the year. This division was selected as representing the months of more and 
less favorable weather in Minnesota. Furthermore, Platt and Freeman (1930)** 
had observed lower hemoglobin values in February than in November and sug- 
gested that the peak probably came in summer. The results of this tabulation 


Taste 5.—Seasonal Variation in Hemoglobin Level in Young Infants 


Boys Girls 
— A 
June to Nov. Dee, to May June to Nov. Dee. to May 
Age, Cases, Hemoglobin, Cases, Hemoglobin, Cases, Hemoglobin, Cases, Hemoglobin, 
Mo. No. Gm./100 Ml. No. Gm./100 M1. No. Gm./100 Ml. No. Gm./100 Ml. 
3-4 13 12.04 17 11.93 11 12.23 19 12.10 
4-5 16 12.27 16 12.02 ll 12.66 “4 12.56 
5-6 15 12.22 15 12.23 13 12.68 ll 12.66 
6-7 14 11.65 12.35 


are given in Table 5. This shows that for the 3- and 4-month-old infants the mean 
hemoglobin values for the summer months were slightly higher than those for the 
winter months, but the differences were not significant. On the other hand, there 
is no difference »etween the values for the two seasons in the 5-month-old infants, 
and in the 6-month-old groups the mean values for the winter season are actually 
higher than in the summer season. To demonstrate the possible significance of 
such small differences, as pointed out earlier, would require the accumulation of a 
much larger volume of data than was obtained in the present study. 


SUMMARY 


The present study included 267 infants, ranging in age from 1 to 12 months, 
on whom were made 517 estimations of the amount of hemoglobin and the number 
of red blood corpuscles. The infants were studied at three well-baby clinics in 
Minneapolis and St. Paul and were judged to be in good health at the time the 
blood specimens were taken. 

The mean hemoglobin level, which was approximately 12.50 gm. per 100 ml. 
of blood in the 1-month-old infants, decreased sharply and reached a minimum of 


12. Platt, V. E., and Freeman, R. G.: Seasonal Variation in Hemoglobin, Proc. Soc. Exper. 
Biol. & Med. 27:687-688, 1930. 
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11.35 gm. in the 2-month-old infants. The hemoglobin level showed a recovery 
in the succeeding three months to 12.45 gm., followed by a second moderate decline 
and a gradual recovery in the second half of the year. In practically every age 
group the hemoglobin level of the boys was somewhat lower than that of the girls. — 
This difference appeared to be due to the more rapid growth of the boys, with 
apparent inability of hemoglobin production to keep up with the rapidly expanding 
blood volume. 

The number of red blood corpuscles in the one-month-old infants was about 
4,000,000 per cubic millimeter of blood. The number decreased to 3,800,000 in the 
2-month-old infants and thereafter showed a gradual recovery to about 4,900,000 by 
the end of the first year of life. 

The mean hemoglobin content of the individual cells was high, approximately 
32.0 micromicrograms in the one-month-old infants, decreased rapidly to about 
27.0 micromicrograms during the next several months, and decreased more slowly 
thereafter. In the boys, in keeping with their lower hemoglobin levels, the mean 
corpuscular hemoglobin level decreased more rapidly than in the girls, and it 
‘remained at a lower level throughout the first year of life. 

No evidence of seasonal variation in hemoglobin level was demonstrated by the 
data secured in this study, although slightly lower values were secured in the 3- and 
4-month-old infants during the colder months than during the warmer months. 
This seasonal difference was not observed in the 5- and 6-month-old infants. 
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SPINA BIFIDA 
Survey of Two Hundred Twenty-Five Encephaloceles, Meningoceles, and Myelomeningoceles 


JESS T. SCHWIDDE, M.D. 
1OWA CITY 


ONGENITAL anomalies, formerly of chiefly academic interest, are now 

justifying increased attention. Every physician during his practice may 
encounter several patients whose conditions may be ameliorated or cured by 
judicious care or surgical intervention. Spina bifida, with its related neurologic 
anomalies, has been a source of perplexity for many years to the general prac- 
titioner, pediatrist, neurologist, and surgeon. Even when a case appears to be 
hopeless, however, a competent understanding of these lesions and their clinical 
manifestations permits the physician to answer intelligently the questions posed by 
anxious parents and to instruct them in treatment and prognosis. Ingraham’s * 
comprehensive bibliography sets forth more than 2,000 references on the subject, 
most of which consist of reports of one or a few cases. It is the purpose of this 
discussion to present a survey of 225 encephaloceles, meningoceles, and myelo- 
meningoceles studied in the University Hospitals during the period from 1938 
to 1950. 

ETIOLOGY 


The causative factor or factors of these spinal and neural malformations is not 
known. Mall? narrated certain beliefs held in the past that they were due to 
supernatural causes, hybrids of bestial origin, and maternal impressions. He con- 
tended that they were the result of adverse external influences playing upon normal 
ova and giving rise to nutritioaal disturbances of faultily implanted embryos. In 
Campbell’s * review of the relevant embryology, it is stated that fusion of the neural 
tube occurs between the 21st and 29th day after ovulation. Mesenchyma, derived 
from the mesoderm of the supporting somites, is necessary to stimulate this 
integrated movement. Myelomeningoceles and encephaloceles accompanying spina 
bifida and cranium bifidum may be construed as arising from faulty induction of 
ectoderm secondary to mesenchymal defects. The cause of the protean forms of 
spina bifida and accompanying vascular, fatty, and meningeal defects may reasonably 


From the Division of Neurosurgery, Department of Surgery, University Hospitals. 

Lloyd A. Knowler, Professor and Chairman of the Department of Mathematics and Astro- 
nomy, State University of Iowa, and Mr. James B. Bartoo assisted in the preparation of the 
statistical data. 

1. Ingraham, F. D.: Spina Bifida and Cranium Bifidum, Cambridge, Mass., Harvard 
University Press, 1944, pp. 1-216. 

2. Mall, F. P.: A Study of the Causes Underlying the Origin of Human Monsters, J. Mor- 
phol. 19:3-368, 1908. 

3. Campbell, J. B.: Congenital Anomalies of the Neural Axis: Surgical Management 
Based on Embryologic Considerations, Am. J. Surg. 75:231-256, 1948. 
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be ascribed to the mutipotential nature of mesenchyma, a primitive tissue which 
gives rise to fat, fascia, muscle, blood vessels, components of the vertebral column, 
notochord, chondral and membranous portions of the skull, and some portions of 
the meninges. Whether these variations are the result of adverse genetic factors, 
alterations of the environment of the uterus, or both is far from settled. 


CLASSIFICATION 


According to Frazier * the term spina bifida was introduced by Nicolai Tulpius 
about the middle of the seventeenth century. Etymologically rachischisis (Greek) 
and spina bifida (Latin) are synonymous, both referring to a cleft in the vertebral 
column. Lichtenstein’s ° designation, dysraphism (spinal or cranial), is perhaps a 
preferable generic term, since rachischisis has been employed to denote a complete 
nonunion of the walls of the medullary canal, following von Recklinghausen’s ° 
monograph in 1886. 

Spina bifida occulta refers to incomplete closure of the vertebral laminae, which 
may be demonstrated upon roentgenologic examination. It is occasionally asso- 
ciated with enuresis, incontinence, maldevelopment of the feet or lower extremities, 
or other local abnormality, such as scoliosis, hypertrichosis, or a lipomatous mass. 
The appearance of symptoms is often delayed until the second decade of life. 

The following conditions are sometimes referred to as spina bifida cystica 
or manifesta. 

Rachischisis is an extreme spina bifida with wide bony defect due to absence of 
laminae and pedicles. There is little or no sac formation. The nervous tissue 
is directly exposed. 

The term spina bifida with meningocele is reserved for conditions in which a 
sac of dura mater or of dura mater and arachnoid protrudes through a cleft in the 
vertebrae. Nerve elements are not visible, and there is no evidence of neurologic 
disability. The collection of fluid may be in the subdural or subarachnoid space 
posterior to the cord or cauda equina. 

The term spina bifida with myelomeningocele refers to a cystic protrusion with 
contained nerve elements and is often characterized by muscular weakness, loss of 
sphincter tone, and/or disturbances in cutaneous sensation. 

Frazier * emphasized the frequent occurrence of solid tumor, most often a 
lipoma, with these defects. Ingraham and Swan,’ impressed by the association of 
these anomalies with an overgrowth of fatty tissue, employ the term lipoma if 
such a tumor is present with spina bifida occulta and lipomeningocele when asso- 
ciated with a meningeal sac. If nerve elements are also involved, they suggest the 
term lipomyelomeningocele. 

Syringomyelocele or myelocystocele is a protrusion of membranes and cord, 
but the fluid is in the dilated central canal.* 


4. Frazier, C. H.: 
York, 1918, pp. 265-324. 

5. Lichtenstein, B. W.: “Spinal Dysraphism”; Spina Bifida and Myelodysplasia, Arch. 
Neurol. & Psychiat. 44:792-810, 1940. 

6. von Recklinghausen, F. D.: Untersuchungen iiber die Spina bifida, Virchows Arch. 
path. Anat. 105:243, 1886. 

7. Ingraham, F. D., and Swan, H.: Spina Bifida and Cranium Bifidum (Encephalocele) : 
Survey of 546 Cases, New England J. Med. 228:559-563, 1943. 
8. Turnbull, F. A.:  Syringomyelic Complications of Spina Bifida, Brain 56:304-317, 1933. 
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In rare instances, meningocele may extend anteriorly into the sacrum or through 
vertebral bodies or the intervertebral foramina into the thorax or lumbar region.° 

Encephalocele is a general term to describe herniation of the meninges or brain 
tissue through a defect in the cranium. Basal varieties, relatively rare, may extend 
into the nose, pharynx, or orbit. Sincipital types present as external tumors. The 
terms cranium bifidum with meningocele and cranium bifidum with encephalo- 
meningocele may be used to distinguish between a simple cyst and one in which 
brain tissue is included. Cranioschisis refers to a condition in which brain tissue 
is exposed and little or no sac exists. 

The present report is restricted to 26 (11.5%) encephaloceles and 199 (88.5% ) 
meningoceles studied in University Hospitals in the 12-year period beginning in 
1938. Information from the hospital records was supplemented by a 50-item 
questionnaire which was sent to the parents. One hundred sixty-seven (74%) 
questionnaires were completed and returned. 


TaBLeE 1.—Incidence of Spina Bifida, Meningocele, Myelomeningocele, and Encephalocele, in 
Live Births in Iowa, 1941-1949 


Live Births, Anomalies, Incidence 
No. No. 


per 10,000 
46,825 59 12.6 
49,235 44 8.9 
48,209 26 5.3 
46,914 40 8.5 
45,265 31 68 
57,202 39 6.8 
64,975 49 7.5 
61,506 65 10.5 
62,897 7 11.2 
483,028 424 Average 8.7 


INCIDENCE 


In this series there were 225 encephaloceles, meningoceles, and myelomeningo- 
celes among 257,295 hospital admissions, an incidence of 1 in 1,143 or 87 in 100,000. 
Ingraham and Swan’ report a ratio of 1 to 4,150 new admissions. Economic 
levels seem proportional to the total number of patients in each classification. With 
the exception of one Negro and one Mexican, all patients were of European stock. 

Mall,? from studies of pathological embryos, estimated that there would be one 
fetus with spina bifida in 1,000 pregnancies. In University Hospitals in the 24 
years from 1926 to 1949 there were 22,175 births with 32 instances of anomalies 
of the spine classified as spina bifida manifesta, an incidence of 14.5 in 10,000. 
Table 1 records the incidence of meningocele, myelomeningocele, and encephalocele 
in live births in Iowa for nine years, 1941-1949. The average is 8.7 in 10,000. 
Murphy *° states that the birth rate of defective persons in the general population 
is 47 in 10,000 live births. Among deceased but live-born, the rate climbs to 54 in 
10,000, and among stillborn infants 297 in 10,000 possess congenital malforma- 
tions. Therefore malformations are observed in stillborn infants nearly 5.5 times 


9. (a) Eder, D.: Anterior Sacral Meningocele: Survey of Literature and Report of a 
Case, Bull. Los Angeles Neurol. Soc. 14:104-112, 1949. (b) Pendergrass, R. C.; Walker, A. E., 
and Bond, J. P.: Extraspinal Lumbar Meningocele, J. Neurosurg. 4:80-86, 1947. 


10. Murphy, D. P.: Congenital Malformations, Ed. 2, Philadelphia, J. B. Lippincott Com- 
pany, 1947. 
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as often as in the live-born. It would seem that Mall’s? forecast in 1908 from 
examination of pathological embryos bears a close approximation to our clinical 
findings. 
SEX 

In this series there were 139 (61.8%) females and 86 (38.2%) males. When 
examined statistically this proved to be highly significant. If we assume the 
occurrences were equally likely among males and females, the frequency of occur- 
rence in males would fall in the range 90 to 135, on an average of 99.7% of the 
times. In the present study the figure 86 (males) falls outside the above interval, 
which tends to indicate that our assumption of “equally likely” is false. Hence we 
may assume that the incidence of this anomaly is higher among females. In 
Ingraham and Swan’s* series there were 296 females and 250 males. The series. 


Taste 2.—Age of Patient When First Admitted 


Age No. Per Cent 


Taste 3.—Location of Lesion 


Location No Per Cent 
Cranial (11.5%) 
sees 7 27. 
Spinal (88.5%) 
Cervi 2 1.0 
Thoracic.. 9 4.5 
Thoracolumb: 25 12.6 
Lumbar... 105 52.8 
Lumbosacral 37 18.6 
Sacral.... 18 9.0 
Not loca 3 15 
Total 199 100.0 


of 84 cases reported by Siris?! was the only report encountered in which there 
were more males than females (46 to 38). In the 45 verified examples of anterior 
sacral meningocele which Eder ™ collected from the literature, only 6 cases occurred. 
in males. The sex was not specified for two infants. 


AGE 
Twenty-eight per cent of the patients were brought for examination in the first 
three weeks of life and 82.2% in the first year (Table 2). The average age of 
the 215 children was 7 months and of the 10 adults was 31 years. 


LOCATION 
Table 3 records the site in which these lesions were found. The preponderance 
of meningoceles and myelomeningoceles in the lumbar region agrees with the 


7s Siris, I. E.: Spina Bifida: Treatment and Analysis of 84 Cases, Ann. Surg. 103:97-123,. 
1936. 
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findings of other writers.‘* In none of the patients in this series were multiple 
lesions discovered. Occipital encephaloceles are more frequently encountered than 
those in the vertex or frontal region. 


DESCRIPTION OF LESION 


The nature of the covering of the sac is listed in Table 4. Normal skin was 
recorded in 45 cases (20%). In 21 cases (9.3%) there was a dimpling of the 
covering of the cyst which has been referred to as an “umbilicus.” In 143 records 
the examiner had recorded a measurement of the longitudinal and transverse 
diameters, with an average of 6.7 and 6.0 cm., respectively. In 62 cases the elevation 
was noted, and these figures average 3.4 cm. The mass was growing in 88 of 151 
cases (58.3%), and there was a history of drainage in 113 of 190 cases (59.5%). 
Telangiectasis and hair were present in 20% of cases. 


CONTENTS OF THE CYST 


Lichtenstein ** has outlined in detail the cutaneous, the mesodermal, and the 
neural defects of spinal dysraphism. The contents of the sac were adequately 
described in 109 cases of the present series. In 90 patients (82.6%) there were 


TABLE 4.—Description of Cystic Lesion 


| 


No. Per Ce 
Transparent, parchment, embryonal 38.2 
Furrowed, scarred, 22 9.3 
Unsatisfactory or no 10.2 

e 


nerve roots or spinal cord or brain tissue. Of the 26 encephaloceles, 15 contained 
brain tissue, in 5 cases it was reported absent, and in 6 this information was not 
obtained. Three dermoids, one hemangioma, and two teratomas were encountered. 
The letter are benign growths, but one of the competent tissues may undergo 
cancerous degeneration.’* This occurred in a 5-year-old girl with spina bifida and 
a meningocele which had not been operated upon. She entered the hospital with 
signs of recent rapid increase in growth of the cyst, simulating infection, paresis 
of the lower limbs, and paralysis of bowel and bladder function. A sarcoma was 
identified. Metastases to the lungs developed and the child died four months after 
the onset of symptoms. The prevention of this tragic, although rare, complication 
constitutes one reason for exploration and repair of these cystic lesions, even if 
they are asymptomatic. 


INCIDENCE OF MYELOMENINGOCELE 


Most authors agree that about 75% of patients with manifest spina bifida will 
have myelomeningoceles: Ingraham and Swan,’ 409 cases (72.6%); Siris, 84 


12. Moore, J. E.: Spina Bifida with Report of 385 Cases Treated by Excision, Surg. Gynec. 
& Obst. 1:137, 1905. Siris.11 Ingraham and Swan.’ 

13. Lichtenstein, B. W.: Distant Neuroanatomic Complications of Spina Bifida (Spinal 
Dysraphism), Arch. Neurol. & Psychiat. 47:195-214, 1942. 

14. DeVeer, J. A., and Browder, J.: Sacrococcygeal Teratoma, Ann. Surg. 105:408-417, 
1937. 
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cases (77.4%). In this series of 199 patients with spinal dysraphism there were 
146 with weakness or paralysis of the lower limbs, an incidence of myelomeningo- 
cele of 73.4%. 
GENITOURINARY AND BOWEL DISTURBANCES 

Paralysis of bowel and bladder was recorded in 117 cases (58.8%). These 
complications, difficult to assess in the infant, are less reliable findings than muscular 
weakness in distinguishing a meningocele from a myelomeningocele. The problem 
of spina bifida and urinary incontinence has been investigated and reported upon 
by McCarroll** and by Langworthy and Dees.’* Prolapse of the rectum was 
noted in 23 instances, or 11.6% of cases with the spinal abnormality. Torpin ** 
has reported upon prolapse of the uterus associated with spina bifida, but this con- 


Taste 5.—Two Hundred Seventeen Associated Abnormalities in 100 Cases (Excluding 
Club Foot, Dislocated Hip, and Hydrocephalus) 


Genitourinary System 


4 
1 8 
16 1 
4 
roe Small genitalia 2 
12 Undescended 7 
10 
Central Nervous System Miscellaneous 
Stenosis aqueduct.......... stenosis... 1 
Hydromyelia............... Absent large bowel... 
Absent cervical 1 Rectovaginal 1 
Constricting cervical band............ 1 Imperforate QnuS............cseeceeeee 1 
87 8 h defect..... 5 
Face Conjoined twins 1 
Mongoloid 4 Hemangioma 2 
Deformed nose 2 3 
High palate....... »'S 
Hypertelorism.... 
Strabismus....... oon 


dition was not recorded in any cases in this series. Decubitus or trophic ulcers, 
more frequently encountered in adults, were present in 15 cases, or 6.7%. 


ASSOCIATED CONGENITAL ANOMALIES 


The frequency with which spina bifida is associated with other congenital 
anomalies is noteworthy. Ingraham and Swan‘ reported 570 associated anomalies 
in 232 patients, slightly more than half the series. They included club feet, dis- 
located hips, and hydrocephalus, which may have been secondary to the spinal 
cord or caudal lesions. In the present series, the 217 associated abnormalities 
(excluding club feet, dislocated hips, and hydrucephalus) present in 100 cases are 
summarized in Table 5. No other abnormality except the primary lesion (menin- 


15. McCarroll, H. R.: Spina Bifida Urinary Incontinence: A Report of Cystometric 
Studies in a Series of 30 Cases, Surg. Gynec. & Obst. 64:721-737, 1937. 

16. Langworthy, O. R., and Dees, J. E.: A Study of Bladder Disturbances in Spina Bifida, 
J. Urol. 35:213-226, 1936. 

17, Torpin, R.: Prolapsus Uteri Associated with Spina Bifida and Club Feet in New Born 
Infants, Am. J. Dis. Child. 66:627-628, 1943. 
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gocele, myelomeningocele, or encephalocele) was found in 45 cases (20%). The 
“cranial” group exhibited associated malformations slightly more frequently than 
the “spinal” group. 

In Table 6 are recorded the number of cases and percentage incidence of club 
foot (40.9%), dislocated hip (5.8%), and hydrocephalus (52.0%). These are 
somewhat higher than the figures reported by Ingraham and Swan * (clubfoot, 18% ; 
dislocated hip, 4% ; hydrocephalus, 36.5% ). They point out that the records in these 
items are probably incomplete. 


ARNOLD-CHIARI MALFORMATION 


Russell and Donald ** offered a mechanical explanation for the production of 
communicating hydrocephalus in a series of myelomeningoceles, holding that “the 
plugging of the upper cervical canal by the Arnold-Chiari malformation hinders 


TaBLe 6.—Incidence of Club Foot, Dislocated Hip, and Hydrocephalus 


Abnormality No. Per Cent 
Club foot 
Dislocated hip 
Hydrocephalus 


upward flow into the subarachnoid channels of the posterior fossa.” A high pro- 
portion of infants with myelomeningocele may be expected to harbor a coexisting 
Arnold-Chiari malformation. Gordon,’® in a series of 14 autopsies on patients with 
myelomeningocele, reported that 13 had hydrocephalus, of which 8 proved to have 
Arnold-Chiari malformation. Russell and Donald ** reported the malformation in 
10 consecutive cases of myelomeningocele, 8 of which presented hydrocephalus. 
On the other hand, Lichtenstein ** believed that stenosis of the aqueduct accounts 
for more cases of hydrocephalus associated with Arnold-Chiari malformation than 
does interference with the flow of cerebrospinal fluid at the level of the foramen 
magnum. He reported three cases with spina bifida, Arnold-Chiari malformation, 
stenosis of the aqueduct, and hydrocephalus. Shryock *° presented a case with a 


18. Russell, D. S., and Donald, C.: The Mechanism of Internal Hydrocephalus in Spina 
Bifida, Brain 58:203-215, 1935. 

19. Gordon, W.: Meningocele and Myelomeningocele, M. Press 221:566-569, 1949. 

20. Shryock, E. H.: Complete Obstruction of the Cerebral Aqueduct Associated with 
Lumbar Meningocele, Bull. Los Angeles Neurol. Soc. 9:163-166, 1944, 
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completely obstructed aqueduct. Ingraham and Scott ** have reviewed the literature 
on the Arnold-Chiari malformation and make the observation that as more autopsy 
material is available more such anomalies will be discovered. In their series, only 
20 cases of Arnold-Chiari malformation are listed. In the present series there were 
but 16 proved cases. Autopsy was performed for only 32 (37.2%) of the 86 
patients known to have died. 


PILONIDAL SINUS OR DIMPLE 


Mallory ** studied 19 cases of pilonidal sinus and concluded that the lesion 
arose in the remnants of the normally obliterated medullary canal. Gage ** agreed 
with this but concluded that coccygeal dimples result from disturbances in develop- 
ment of the coccygeal ligament and are not connected with the medullary canal. 
Hamby ** reported a case with familial incidence of pilonidal cyst and spinal 
dysraphism. Walker and Bucy *° have called attention to congenital dermal sinuses 
as a source of spinal meningeal infection and subdural abscess. Ingraham and 
Swan ' reported 13 cases of pilonidal sinus in 570 patients (2.3% ). In the present 
series of 225 cases, pilonidal sinuses or dimples were recorded in 37 patients 
(16.5%). 

TREATMENT 

The child with spina bifida is frequently referred for consultation early because 
of the apprehension of the attending physician and of the parents that the distended, 
thin-walled cyst may rupture. Symptoms from these lesions are ascribable to 
(1) the presence of the cystic tumor, with the constant threat of rupture, sepsis, 
and meningitis; (2) neurological dysfunction due to involvement of the spinal 
cord, cauda equina, or nerve roots, and (3) associated malformations and defects, 
including disturbances in cerebrospinal-fluid circulation. 

Repair is undertaken in selected cases to attempt to prevent accidental rupture 
and meningitis, for cosmetic purposes, to facilitate the care of the infant, to preclude 
cancerous degeneration in teratomatous tissue, and to free the cord and cauda 
equina from interference with its normal “migration” up the spinal canal. Surgical 
intervention is not advised in cases in which severe neurological deficits are 
present, such as total or near-total paralysis of bowel and bladder function and 
paraplegia. 

The subject of conservative, symptomatic, and surgical therapy of these lesions 
has received extensive consideration by several authors.”* Frazier,‘ Ingraham and 


21. Ingraham, F. D., and Scott, H. W., Jr.: Spina Bifida and Cranium Bifidum, Arnold- 
Chiari Malformation: Study of 20 Cases, New England J. Med. 229:108-114, 1943. 

22. Mallory, F. B.: Sacro-Coccygeal Dimples, Sinuses and Cysts, Am. J. M. Sc. 103:263, 
1892. 

23. Gage, M.: Pilonidal Sinus, Arch. Surg. 31:175-189, 1935. 

24. Hamby, W. B.: Pilonidal Cyst, Spina Bifida Occulta and Bifid Spinal Cord: Report of 
a Case with Review of the Literature, Arch. Path. 21:831-838, 1936. 

25. Walker, A. E., and Bucy, P. C.: Congenital Dermal Sinuses: A Source of Spinal 
Meningeal Infection and Subdural Abscesses, Brain 57:401-421, 1934. 

26. (a) Frazier.4 (b) Penfield, W., and Cone, W.: Spina Bifida and Cranium Bifidum: 
Results of Plastic Repair of Meningocele and Myelomeningocele by a New Method, J. A. M. A. 
98:454-461, 1932. (c) Hyndman, O. R.: Visible Congenital Maldevelopments of Neuro- 
surgical Character About the Head and Spine, J. lowa M. Soc. 38:158-166, 1943. (d) Gross, 
S. W., and Sachs, E.: Spina Bifida and Cranium Bifidum: A Study of 103 Cases, Arch. Surg. 
28 :874-888, 1934. (¢) Siris.1 
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Hamlin,” and Chambers ** have especially clear and well-illustrated accounts of 
the excision of the cyst and the plastic repair. Pinheiro *® believed that the cystic 
bag should be immediately protected by a full-thickness skin graft and that 
operation should be postponed until after the fourth year. 

The age at which repair is undertaken depends to some extent on the fragility 
of the cyst wall. A few are so deficient that the lesion must be dealt with within 
the first 24 hours of life. The infant should be examined early in order that the 
surgeon may make a careful evaluation of neurological status and recommend a 
program to promote epithelization and control of infection. The oozing, granulat- 
ing, distended cyst is treated with bland ointments and protected with a large 
circumferential dressing or “doughnut” when the child is transported or must lie 
on his back or his side. The infant is best maintained on a Bradford frame in 
the prone position, with the lesion exposed and dry or alternately treated with 
boric acid soaks or applications of baby oil, depending upon the appearance of the 
covering of the sac. Orthopedic care should be instituted early for the prevention 
and active treatment of deformities of the extremities. Such a period of conservative 
home care permits the infant to mature and thus to be better prepared for surgery. 
It also affords the surgeon a period of temporization in which to appraise the 
infant neurologically during the early period of rapid growth and development. 
In this period of observation the hydrocephalus may become self-arrested. 
Frazier’s * practice was to postpone surgery until after the first year “when the 
unfit are sifted out.” With the renewed interest in shunting of cerebrospinal fluid 
into the ureter °° and treatment of hydrocephalus by ventriculomastoidostomy,™ 
it may be expedient in selected cases to deal with the hydrocephalus before surgical 
attention is directed at the sac. 

In Ingraham and Swan’s* series, 208 patients (52%) were considered suitable 
for operation. Siris,* with 84 patients, operated upon 37 (44%). Gross and 
Sachs **4 carried out surgery on 57 of 103 patients (55%). In this series 21 
encephaloceles (80.7% ) were operated upon, and 78 (39.2%) of the patients in 
the spinal group came to surgery. The combined surgical group was 99 of 225 
patients (44%). 

The essential features of the actual operation consist of excision of the sac, 
with preservation of maximal spinal-cord tissue and nerve roots; reconstruction 
of the dural tube; reinforcement with imbricated flaps of lumbodorsal fascia; 
mobilization of the skin, and plastic closure aimed at reducing tension on the 
wound edges. The wound is dressed in such a way as to prevent fecal and urinary 
contamination, and the infant is maintained in the prone position on a Bradford 
frame, with the head lowered to reduce the subarachnoid-fluid pressure at the 
operation site. Excretory cleanliness must be rigorously maintained. When the 


27. Ingraham, F. D., and Hamlin, H.: Spina Bifida and Cranium Bifidum (Encephalocele) : 
Surgical Treatment, New England J. Med. 228:631-641, 1943. 

28. Chambers, W. R.: Technique for the Early Operation of Myelocele and Meningo- 
myelocele, Am. J. Surg. 80: 386-393, 1950. 

29. Pinheiro, O. C.: Skin Graft for Spina Bifida with Meningocele or Myelomeningocele, J. 
Internat. Coll. Surgeons 3:438-440, 1940. 

30. Matson, D. D.: A New Operation for the Treatment of Communicating Hydrocephalus, 
J. Neurosurg. 6:238-247, 1949. 

31. Nosik, W. A.: Treatment of Hydrocephalus by Ventriculomastoidostomy, J. Pediat. 
37:190-194, 1950. 
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cerebrospinal-fluid pressure is not controlled by gravity or periodic aspiration, a 
system of constant lumbar drainage may be instituted.** 

Until the past two decades surgeons were frequently concerned with effecting 
an osteoplastic closure of the spina bifida. At present scant attention is given to 
the bony defect. Recently Scoville and McLaurin ** have proposed that tantalum 
mesh be used as a means of plastic repair. Penfield and Cone,*® convinced that i 
considerable absorption of cerebrospinal fluid takes place within the sac, recommend 
preserving and rolling the membranes and constructing a fascial tent over them. 


MORTALITY 


Moore '* collected all the reports of treatment by excision he could find in the 
Surgeon General’s library up to 1905 and estimated an operative mortality at 50%. 
In 1917 Harmer ** reported a 40% mortality in 34 cases, and in 1924 Cutler,*® in 
62 cases at the Children’s Hospital in Boston, reported a 60% mortality. 
Kolodny ** in 1933 claimed a mortality of 5% in 60 cases. Gross and Sachs ** in 
1934 reported upon 57 patients with a mortality of 27%. Siris™ in 1936 reported 
32.3% mortality in 37 operations. Ingraham and Swan’ in 1943 reported a 12% 
mortality in 188 cases. In the present series of 78 patients operated upon for 
meningocele and myelomeningocele, the operative mortality was 8%. These occurred 
on the 32d, 30th, 29th, 21st, and 4th postoperative days, as a result of men- 
ingitis. One patient with a teratoma is listed as having died of shock in the 
operating room. There were no deaths following repair in the encephalocele 
group. Two of these patients, repaired in childhood, died at the ages of 9 and 
19 years. These deaths followed ventriculography which had been performed to 
investigate progressive hydrocephalus and convulsions. 


RESULTS 


The cases have been evaluated by dividing them into three categories. “Well” 
indicates a good result, with the child being considered “normal” by the parents. 
He is able to go to school, carry papers, ride a bicycle, roller skate, and participate 
in sports and Cub Scout activities. In the group designated “fair” the patient is 
ambulatory, but there may be muscular weakness, scoliosis, enuresis, or braces. 
In the third class, “poor,” are patients who have vesical and rectal incontinence, 
with paralysis confining them to chair or bed. Table 7 records the results in spinal 
and cranial cases, with an estimate of mental status. 

In the spinal group of 199 patients, 19.6% are leading useful happy lives, 
41.7% have died, 15.5% are paraplegic, and the condition of 23.1% is unknown. 
Of the 76 patients who survived, 16, or 21%, are considered normal, and 23, or 
30%, are suffering from mild neurologic disability. Thirty-seven, or 49%, suffer 
severe neurologic disability. These figures seem to agree with the estimate made 


32. Ingraham, F. D., and Campbell, J. B.: An Apparatus for Closed Drainage of the Ventri- 
cular System, Ann. Surg. 114:1096-1098, 1941. 

33. Scoville, W. B., and McLaurin, R. L.: Tantalum Mesh in Repair of Congenital Bony 
Defects of Skull and Spine, J. A. M. A. 147:639-640, 1951. 

34. Harmer, T. W.: Spina Bifida and Allied Malformations: Based on Operative Experi- 
ence of 34 Cases, Boston M. & S. J. 177:353-357, 1917. 

35. Cutler, G. D.: End Results in 62 Cases of Spina Bifida and Cephalocele, Arch. Neurol. 
& Psychiat. 12:149, 1924. 
36. Kolodny, A.: Results of Surgery in Spina Bifida, J. A. M. A. 101:1626-1630, 1933. 
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by Ingraham and Swan‘ that about 30% of their patients with spina bifida (includ- 
ing spina bifida occulta) may look forward to a life unhampered by any significant 
incapacity resulting from their anomaly. In their spinal series, 60 patients were 
normal, 61 had mild neurologic disability, and 113 had severe neurologic disability. 

In the cranial group of 26 patients, 7 (27%) are “well,” and 4 (15%) are 
“fair.” Two are in the “poor” classification, 3 have died, and the present status of 


Taste 7.—Present Status of Spinal and Cranial Groups 


Mental Status 
Classification Total “Intelligent Unknown Retarded 
Spinal Group 
16 16 ee es 
3 20 2 1 
31 21 7 3 
Alive, classification 6 
76 
Cranial Group 
13 


TaBLe 8.—Causes of Death in the Spinal Group 


Zz 


Diagnosis 
Meningitis 


Multiple anomalies 


Ble 


13 is unknown. It is no doubt significant to note in Table 7 that only 4 of the 76 
infants in the spinal group are classified as mentally retarded, whereas 5 of 13 in 
the cranial series were so classified. In the 84 cases of encephalocele reported by 
Ingraham and Swan,’ 59 had adequate follow-up studies, and 21 (34%) of these, 
or 25% of the total, were classified as entirely normal. Again, our figures would 
support their estimate that about one-third of the patients with encephalocele, 
with the aid of operative therapy, may look forward to a relatively normal existence. 
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In Table 8 are listed the causes of death in the spinal group. Meningitis 
accounted for 33 deaths, or 39.75%, and hydrocephalus was responsible for 9, or 
10.84%. The average age of the children who died was 12.8 months. 

In 1908, Frazier * wrote, “Eighty to ninety percent die during the first year 
and of the small percentage remaining the majority are mentally defective and 
physically crippled.” It seems that this estimate regarding mental status must now 
be revised. Table 9 reveals that in the present series, 67 (33.6%) of 199 patients 
died by the time they were one year old. Of the 83 in the fatal spinal group, 
80.8% die by the time they are one year old. 


COMPARISON OF RESULTS WITH AND WITHOUT SURGERY 

Surgical procedures aimed at treating hydrocephalus and Arnold-Chiari mal- 
formation to enhance infants’ chances for survival have been discussed. It is, 
however, a difficult task to correlate the results in cases in which the local lesion has 


been repaired with those in a group in which no surgical intervention has been 
carried out. 


TasLe 9.—Cumulative Mortality Figures in an Observed Group of 199 Patients with 
Spinal Dysraphism* 


Per Cent 


* Of the remaining 132 cases not tabulated here, 16 patients died between the ages of 1 and 12 years, 
76 are alive, and the details of 40 are unknown. 


The localization of the lesion about the infant’s head resulted in surgical 
removal in 80.7% of cases, while only 39.2% of the patients with spinal lesions 
were operated upon. Of the 26 encephaloceles in this series, 5 had no plastic repair. 
Because this series is small and because follow-up examinations are lacking in 13 
instances, no conclusions are warranted from a comparison of results with and 
without surgery in the cranial group. 

On rare occasions an untreated meningocele or myelomeningocele will survive 
until adulthood. The usual course is death due to rupture and meningitis or to 
complications such as hydrocephalus or urinary or pulmonary infection. In the 
spinal group of 83 who died, meningitis was the most frequent cause (Table 8). 
In the group of 121 patients who were not operated upon, meningitis was recorded 
as the cause of death in 28 or 23.14%. In the series of patients for whom opera- 
tions were done, meningitis was listed as the cause of death in 5 of 78, or 6.41%. 
The plastic repair which successfully replaces a firm integument for the extremely 
thin cyst wall will preclude accidental rupture, sepsis, and meningitis. 

In the spinal group of 199 patients, 51 were excluded, because of inadequate 
follow-up data (38 patients), because they were stillborn (4 patients), or because 
they were operated upon after the age of one year (9 patients). Of the remaining 
148 patients, 58 were operated upon during the first year of life. At one year 54 
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of this group were alive and only four were dead. In the series of 90 patients not 
operated upon, there were 23 alive, whereas 67 had died by the age of one year. 


In applying the statistical chi-square test to these data, one finds a significant 
increase in the number of patients operated upon who survive. However, this 
value of chi-square may not be valid, because it must be assumed that the patients 
whose conditions were more hopeful were operated upon and that patients were not 
selected for operation in a random manner. 


PARENTAL AGE 


The relation of parental age to the occurrence of malformations was studied by 
Murphy *° from two points of view: the age of the mother at the birth of the child 
and the difference in ages of the parents. He concluded that malformed children 
were born to older mothers more often than to young ones. The mothers in his 
series married at 21.1 years and bore the first normal child at 23; the first defective 
child was not born until the mother was 28.4 years old. In this series the average 
age of 195 mothers was 25.8 years. When compared to the average age (25.52 
years) of 3,257 mothers who were delivered in the department of obstetrics in the 
years, 1928, 1938, and 1948, and examined by statistical analysis, there was no 
significant difference in maternal age of the control group and those with cranial 
and spinal malformations. 

Murphy *° also observed that parental age difference is not a factor in the pro- 
duction of congenitally malformed children. The average differences in ages of 
fathers and mothers in the present series of meningoceles, myelomeningoceles, and 
encephaloceles (sample of 193) is 3.97 years. The average difference in ages of 
fathers and mothers as taken from the records of 188,023 birth certificates in 1947, 
1948, and 1949 in the state of lowa is 3.39 years. When these figures are subjected 
to statistical analysis there is no significant difference, at least at the 95% level. 


BIRTH RANK AND WEIGHT 


Murphy ”° determined that later-born children (after birth rank four) were 
found to be malformed more often than their earlier-born siblings. The pregnancy 
number for the 211 cases in which these data were known in this series averages 2.56. 

Murphy *® concluded that malformed offspring were born prematurely more 
than four times as often as their normally developed siblings. The birth weight 
was recorded in 182 infants in this series, with an average of 7.37 lb. (3,289 gm.). 
Of the 203 patients for whom birth data were available, 175 (86.3%) were listed 
as being full-term and, only 10 (4.9%) were said to be premature. The percentage 
of premature infants (2,500 gm., or 5 Ib., 8 oz., as upper boundary) in the general 
population is said to be 11.7%.*" It would seem that the congenital abnormalities 
under discussion have little effect on the maturity of the infant. 


LABOR 
Labor was listed as “normal,” spontaneous, and vertex in 118 cases (58.2%). 
Cesarean section was performed in seven cases (3.4%). Two of these were 
indicated by previous section. Eastman *’ states that the incidence of Cesarean 


37. Eastman, N J.: Williams’ Obstetrics, Ed. 10, New York, Appleton-Century-Crofts, Inc., 
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section in the United States is “about 2%.” Forceps were used in 20 cases (9.9% ). 
Breech presentation occurred in 12 cases (5.9%), which is higher than the usual 
incidence (2.8 to 3.30%).** In 22 cases (10.8%) the birth data were incomplete. 

Labor was said to have been “difficult” in 24 cases (11.8%). Bourgeois and 
Spencer ** reported their experience with dystocia caused by a meningocele. The 
infant’s head was delivered by elective low forceps, and after no further progress 
the feet were delivered, but the mass remained incarcerated in the uterus until the 
cyst ruptured. Blochas *® reported the rupture of a fetal myelocele as a cause of 
hemorrhage during the second stage of labor. Such experiences are apparently 
rare. Faber and Ericksen * reported the prenatal diagnosis of a spina bifida when 
roentgenograms were taken to clarify a breech presentation. 


TWINS 

Fry * reported spina bifida in binovular twins, the dizygotic origin being con- 
firmed by two separate placentae and chorions. He cited the only case of spina 
bifida in uniovular twins as that reported by Eskelund and Bartels.*? Wright * 
reported upon a pair of twins, each with a syringomyelocele. In the present series 
one girl infant exhibited lumbosacral lipomeningocele. Her twin sister was 
described as “perfectly normal.” There was one set of twins, conjoined at the mid- 
sacral region, with spina bifida and a large, low lumbar myelomeningocele con- 
tributed to by each twin: These infants had a single placenta and chorionic 
membrane. There were multiple associated anomalies. These infants were the 
products of a full-term gestation, and delivery was spontaneous after a labor of 
19 hours. The parents gave a history of twins in both families but knew of no 
other “Siamese twins.” The twins died at the age of 4% months. Dawson ** 
published a report of dissection of the thorax, abdomen, and pelvis. 


MONTH OF CONCEPTION 


Petersen *® studied the seasonal trend in conception in malformations. He 
has compared the regional incidence of malformations to storm and cyclone tracks 
and to changes in barometric and meteorologic conditions. He reported the highest 
incidence of spina bifida in the spring months, April, May, June, and part of July. 
Murphy *° studied the month of conception for 935 malformed persons and for 
their normally developed siblings and found a slight preponderance of conception 
of the malformed in the summer months. The presumed month of conception 


38. Bourgeois, G. A., and Spencer, R. F.: Dystocia Caused by Meningocele with Coinci- 
dental Dermoid Cyst, New York J. Med. 46:2534-2535, 1946. 

39. Blochas, M.: Rupture of Fetal Myelocele as Cause of Hemorrhage During Second 
Stage of Labor, Medicina, Kaunas 22:245-246, 1941. 

40. Faber, L. A., and Ericksen, L. G.: Prenatal Diagnosis of Spina Bifida, J. Iowa M. Soc. 
26: 359-361, 1936. 

41. Fry, A.: Spina Bifida in Binovular Twins, Brit. M. J. 2:131-132, 1943. 

42. Eskelund, V., and Bartels, E. D.: Spina Bifida Umbalis in Uniovular Twins, Nord Med. 
11:2075-2079, 1941. 

43. Wright, H. A.: Twins, Each with Syringomyelocele, Canad. Proc. & Rev. 25:205, 1899. 

44. Dawson, H.: Pyopagus Twins, Report of Dissection of the Thorax, Abdomen and Pelvis, 
Am. J. Dis. Child. 68:395-404, 1944. 
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could be calculated in 210 cases of the present series. Table 10 reveals a pre- 
ponderance of conceptions leading to these malformations in the spring. The 
statistical chi-square test was done on the above data and disclosed that there is no 
significant variation in the conception rate from month to month. 


REPETITION OF MALFORMATIONS AMONG SIBLINGS 


From the dearth of published instances in the literature one might be led to 
believe that spinal dysraphism occurs in siblings with great infrequency.. Shulman * 
reported its occurrence in two successive children of the same family. Wolt- 
man * found that in 2 of 187 cases there was presumptive evidence of spina bifida 
in other members of the family. In 3 of Cutler’s ** series of 62 cases there was a 
history of spina bifida or hydrocephalus in other siblings. Sachs “* referred to a 
family in which three successive children had spina bifida. Murphy,** in a study 
of duplication of malformations among siblings, reported four families with two or 
more cases of spina bifida. Early reports of presence of spina bifida in more than 


Taste 10.—Month of Conception 


Per Cent 


one member of a family were made by Butler-Smythe,®® Wright,'* and Pendelton.* 
Pybus ** described a family in which four children had congenital defects of the 
spine. In Ingraham and Swan’s’ series, spina bifida in the family was admitted to 
in 16 of 277 cases (6% ). Approximately an equal number had other anomalies. 
Wilner ** reported a myelomeningocele in an infant born to a mother who had a 


Occurrence in 2 Children of Same 
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similar defect at birth. Hamby ** described the case of a 20-year-old woman with 
spina bifida occulta and bifid spinal cord separated by a bridging bony process 
(diastematomyelia). Her older sister had spina bifida, and the patient’s grand- 
mother had a similar condition. The patient’s baby had a spina bifida with a bifid 
spinal cord and died at 3 weeks of meningitis. 

In this group of 224 families, anomalies were denied in 123 cases (55%). In 
40 other families (18%) this information was not known. Sixty-one (27%) 
admitted to a total of 106 anomalies. These are listed in Table 11. 

Meningoceles, myelomeningoceles, or encephaloceles were acknowledged in 
11 siblings representing seven families. In 126 families in which repeated births 
occurred, spina bifida or cranium bifidum occurred twice or more in 7 families. 
If one assumes the incidence to be | in 1,000 in the usual population, it appears that 
the incidence of this deformity among families in which the deformity has already 
occurred once is 56 times the incidence in the general population, or 1 in 18. 


Tas.e 11.—Abnormalities Admitted to in Sixty-One Families (27.2%) 


Abnormality No. 
Spinal or cranial dysraphisin in ll 
Deformed children in 


Ke S 


In 126 families with repeated births, spinal or cranial dysraphism and some 
other anomaly occurred in 22 families. The usual frequency of malformations in 
the general population is 4.7 in 1,000, or 1 in every 213."° If we assume this to be 
approximately true, it appears that the incidence of any deformity among families 
in which meningocele, myelomeningocele, or encephalocele has occurred is 37 
times the incidence of any deformity in a normal population. This incidence is 
174 in 1,000, or 1 in 6. Murphy '® reported that in families already possessing a 
malformed child, one infant eut of every eight subsequent births was malformed, 
the defect in the first was duplicated in a subsequent malformed member in nearly 
one-half of the instances. 

The highly significant increase in incidence of cranial and spinal dysraphism in 
females constitutes presumptive evidence in favor of heredity as a causative factor 
of these lesions. The frequent duplication of defects in siblings and the high 
incidence of malformations in relatives support this view. If spontaneously occur- 
ring malformations arose primarily from environmental influences, it would seem 
that all types of congenital defects would affect both sexes with equal frequency. 
It is therefore suggested that the malformations under discussion arise from factors 
inherent in the germ cells prior to fertilization. 
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SUMMARY AND CONCLUSIONS 


The subject of spinal and cranial dysraphism is reviewed. The details of a 
survey of 225 meningoceles, myelomeningoceles, and encephaloceles are presented 
and discussed. 

The following conclusions are selected for emphasis : 

The incidence of meningoceles, myelomeningoceles, and encephaloceles is about 
1 in 1,000 births. Females outnumber males in the ratio of 1.6 to 1. In three- 
fourths of the 199 patients with spinal dysraphism the lesion was classified as 
a myelomeningocele. 

Ninety-nine (44%) of the 225 patients were subjected to operation. The 
operative mortality was 8.0%. 

At the present time 20% of the patients with meningocele or myelomeningocele 
and 30% of those with encephalcceles are classified by the parents as “well” and 
unhampered by any significant incapacity from their anomaly. 

One hundred cases presented 217 associated congenital anomalies (excluding 
club foot, dislocated hip, and hydrocephalus). 

The incidence of these cranial and spinal malformations among families in 
which the deformity has already occurred once was 56 times (1 in 18) the incidence 
in the population at large (1 in 1,000). 

The incidence of any deformity among families in which meningocele, myelo- 
meningocele, or encephalocele has occurred was 37 times (1 in 6) the incidence 
of any deformity in the general population (1 in 213). 

The preponderance of cranial and spinal dysraphism in females and the 
incidence of abnormalities in the relatives constitute paneer evidence in favor 
of a familial factor in the cause of these lesions. 
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RON-DEFICIENCY anemia is more obviously of nutritional origin in infancy 
than in later years when complications of bleeding, infection, or depressive chronic 
disease are more likely to enter into the pathogenesis. Also, iron-deficiency anemia 
occurs much more commonly in infancy and early childhood than is generally 
recognized. The rapid growth of the cellular tissues and the blood volume and the . 
concomitant increase in the absolute mass of circulating hemoglobin tend to deplete 
the iron reserves unless a liberal intake of nutritional iron passes the intestinal 
barrier and is absorbed into the body. This is the basis for the aphorism that the . 
infant bleeds into his own increasing blood volume.’ Since a milk diet is almost 
devoid of iron, the infant must have a liberal intake from other sources, or else he 
must draw on storage iron for blood formation and thereby exhaust his reserve 
supply. 
About one-fourth of the total body iron is in myohemoglobin and the paren- 
chymal enzymes, cytochrome, catalase, and peroxidase. Since these are husbanded 
regardless of stresses imposed by disease, they jointly compose what is known as the 
immobile iron fraction.?, The remaining three-fourths of the body iron, present in 
hemoglobin and stored in the liver, spleen, and bone marrow, is mobilizable for and 
utilized in hemopoiesis. Ferritin, hemosiderin, and inorganic ferrous iron appear 
to be as readily available for hemoglobin formation as the iron liberated by the 
destruction of effete red cells. 
When the internal iron supplies are inadequate, the erythrocytes contain less 
than their normal complement of hemoglobin and tend to be small and hypochromic. 
In more severe and prolonged cases the red blood cell count falls also. The hemo- 
globin content of unit volumes of blood is also diminished. The erythroid marrow 
responds to the deficiency state by assuming a hyperplastic appearance, usually with 


From Children’s Hospital of Philadelphia and the Department of Pediatrics, University of 
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hemoglobin-deficient erythroblasts. When iron is then supplied, the active synthesis 
of hemoglobin is quickly reassumed and the red cells mature once more in normal 
fashion, giving rise to a phase of transient reticulocytosis. 

Studies with the radioactive isotopes of iron during the last decade have con- 
tributed greatly to knowledge of the metabolism of iron. With the Fe*® isotope it 
has been possible to recognize the presence of recently administered iron in plasma 
and soon afterwards in the red cell hemoglobin, and to show that in iron-deficiency 
anemia the absorption rate can be increased many times over normal. That the 
anemia per se does not influence the intake of iron is seen from the fact that normal 
dogs, bled acutely of 60% of their estimated blood volume, when fed tagged iron 
absorbed no more than when in the normal state. However, if a week or so is 
allowed to elapse following the hemorrhage, the intake of tagged iron becomes 
several times greater than normal.? Such observations have led to the conception 
of an acceptor mechanism in the gastrointestinal mucosa which bars the transit of 
iron through the intestinal mucosa when the body is well saturated with iron but 
permits its passage when iron is needed. The ferritin, principally of the duodenum, 
is considered to be in equilibrium with the plasma iron. As the plasma iron is 
lowered, the mucosal ferritin gives up iron to the plasma, and iron from the 
intestinal tract enters the mucosa. The absorbed iron, again oxidized to the ferric 
form, combines with plasma globulin (beta globulin, or fraction IV)? for distribu- 
tion to the other tissues. The efficiency of this absorptive process parallels the need 
for the element.* The iron-protein complex, ferritin, is believed to be the factor 
regulating the absorption of iron by the intestinal mucosa.* 

Iron administered orally in humans appears to be absorbable only when in the 
reduced or ferrous form. Ferric ions (Fe* **) taken by mouth are reduced by the 
hydrochloric acid of the stomach to the ferrous (Fe + *+) state. When hypochlorhy- 
dria or achlorhydria is present, as occurs in all forms of nutritional anemia, the 
process is retarded or inhibited. The reduction of ingested ferric iron is then 
delayed, and the deficiency state becomes aggravated. 

Iron deficiency can almost always be treated effectively by oral administration 
of appropriate amounts of iron salts, preferably ferrous salts, though complete 
absorption is never reached even when the amount administered is as small as 1 mg. 
No one would question the value of proper oral iron therapy, but its occasional 
shortcomings are undeniable. It can be seen from Table 1 that the utilization of all 
oral forms of iron is considerably less than the utilization of iron administered 
intravenously. The percentage of utilization of orally administered iron, small as it 
is, holds true only when the intestinal absorption mechanisms are operating 
efficiently. 

In 1947 Nissim * revived interest in the giving of iron intravenously by showing 
that a solution of iron oxide in combination with soluble high-molecular carbohy- 
drates could be prepared which caused no serious reaction when given intravenously 
in quantities containing as much as 1,000 mg. of elemental iron. Such saccharated 


3. Darby, W. J.: Iron and Copper, J. A. M. A. 142:1288-1295, 1950, 
4. Laufberger, M.: Sur la cristallisation de la ferritin, Bull. Soc. chim. biol. 19:1575, 1938. 
Granick, S.: Ferritin: IV. Occurrence and Immunological Properties of Ferritin, J. Biol. Chem. 
149:157, 1943; Ferritin: IX. Increase of Protein Apoferritin in Gastrointestinal Mucosa as 
Direct Response to Iron Feeding: Function of Ferritin in the Regulation of Iron Absorption, 
ibid. 164:737, 1946. 
5. Nissim, J. A.: Intravenous Administration of Iron, Lancet 1:49-51, 1947. 
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preparations of iron oxide do not flocculate when they come in contact with blood 
plasma, and so emboli are not formed. It is this compatibility with serum that gives 
them a low toxicity. 

In the past few years a number of clinical reports have appeared describing 
satisfactory rises in hemoglobin levels in adult patients with iron-deficiency anemia ° 
in response to intravenous injections of saccharated iron preparations. These have 
shown a utilization approaching 100%." This present report describes clinical 
experiences with such a preparation in the treatment of iron deficiency anemia in 
infancy and early childhood. Special attention was given to the clinical and hema- 
tologic responses and the circumstances attending the development of toxic reactions. 


METHOD OF STUDY 


This study is based on the responses of 80 infants and children with anemia to intravenous 
injections of saccharated iron oxide. The solution of saccharated iron oxide used in this study 


TaBLe 1.—Utilization of Iron* 


Daily Dose, Iron Con- 
Preparation Gm. or Ce. tent, Mg. Utilization, % 

Metallic 

Ferrous sulfate, exsiceated...................... 0.6 180 14 

Ferrous carbonate (Blaud’s pill)...... ........ 3.0-4.0 300-400 6-8 
Ferrous 

Ferrous lactate 15 300 8 

Iron perchloride solution eet 8.0 400 6 

Ferrie hydroxide 30-45 1,500-2,250 1.1-1.7 
Ferric 

Complex Ferric 

Ferric ammonium 4.0-8.0 800-1600 1.5-3.0 

Saccharated iron oxide (intravenous).......... 5.0-10.0 100-200 100 
Injection 

Injection of iron, B, P. (intramuscular)....... 5.0-10.0 16-32 100 


* Compiled from sources in the medica) literature. 


was “feojectin” (Smith, Kline & French Laboratories). The criterion for anemia was a hemo- 
globin level of 9 gm. or less per 100 ml. of serum. The subjects were taken, without selection, 


6. Davidson, L. S., and Girdwood, R. H.: Refractory Iron Deficiency Anemia Treated with 
Intravenous Saccharated Oxide of Iron, Brit. M. J. 1:733, 1948. Slack, H. C. B., and Wilkinson, 
S. F.: Intravenous Treatment of Anemia with an Iron-Sucrose Preparation, Lancet 1:11-14, 
1949. Govan, A. D. T., and Scott, S. M.: Intravenous Iron in the Treatment of Anemia of 
Pregnancy, ibid. 1:14-16, 1949. French, D. C.: Intravenous Treatment of Anemia with an Iron 
Sucrose Preparation (Letters to Editor), ibid. 1:370, 1949. Holly, R. C.: Iron Metabolism in 
Pregnancy, Bull. U. Minn. Hosp. 20:475, 1949. Andersson, N. S. E.: Experimental and Clinical 
Investigation into the Effect of Parenterally Administered Iron, Acta med. scandinav., Supp. 
241, p. 5-71, 1950. Horrigan, D. L.; Mueller, J. F., and Vilter, R. W.: Observations on the 
Intravenous Administration of Saccharated Oxide of Iron in Human Beings, J. Lab. & Clin. 
Med. 36:422, 1950. Brown, E. B.; Moore, C. V.; Reynatarje, C., and Smith, D. E.: Intra- 
venously Administered Saccharated Iron Oxide in the Treatment of Hypochromic Anemia: 
Therapeutic Results, Potential Dangers and Indications, J. A. M. A. 144:1084-1089, 1950. 

7. Mugrage, E. R., and Andresen, M. I.: Values for Red Blood Cells of Average Infants 
and Children, Am. J. Dis. Child, 51:775-791, 1936. 
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as diagnosed in the outpatient department or in the wards of the Children’s Hospital, Philadelphia, 
and were divided into two groups. 

Group 1 (66 patients) comprised all those with iron deficiency brought about by a deficient 
dietary intake of iron, often complicated by a history of prematurity, multiple births, or previous 
infection. The maternal intakes of iron during pregnancy were not known. The results of blood 
examinations were used in making the diagnoses. Nearly all these patients were followed and 
treated as outpatients, without hospitalization. More adequate diets were not advised until the 
second or third week of observation, as a rule, but the improved appetite after the first few days 
was promptly followed in many instances by a greater food intake, inevitably including some 
iron-containing vegetables and meats. Ten of these infants had shown no satisfactory improve- 
ment of their anemia after previous adequate oral iron therapy. 

Group 2 (14 patients) comprised all others, in whom the anemia was associated with miscel- 
laneous infections or toxic disturbances, such as tuberculosis, rheumatic fever, nephritis, or lead 
poisoning. Nearly all in this group were in the hospital wards and receiving a balanced diet with 
ample protein content. 

The dosage of saccharated iron oxide was calculated on the need for enough iron to correct 
the deficiency in both the circulating hemoglobin and in the tissue depots. The amount of iron 
thought necessary to restore the circulating hemoglobin to normal was determined by first cal- 
culating the total hemoglobin iron in a normal subject of the same weight. A value of 44 ml. 
of whole blood per pound (0.5 kg.) of body weight was taken as the approximate normal blood 
volume of the child, and a hemoglobin level of 12.5 gm. per 100 ml. was taken as the desired 
level to be attained. There is approximately 0.003 gm. of iron in every gram of hemoglobin. 
The following equation was then used to calculate the deficit : 


Mg. Iron Deficit = B.W. X 44 X 12.5 X 0,003 K 1000 __—s B.W. x 44 x Hg. X 0,003 x 1000 


100 100 
B. W. = body weight in pounds. 
Hg. = patient’s hemoglobin in grams per 100 ml. 
This formula can be algebraically simplified to read 
Mg. Iron Deficit = body weight in pounds x (16.5 — 1.3 x present hemoglobin level in grams 
per 100 ml.) 


The dose thus calculated was then arbitrarily doubled, in order to correct for the depleted body 
stores of iron. 

The amount of iron given was divided into doses consisting of 50 to 100 mg. the first day 
and 100 mg. daily thereafter until the total was reached. Since giving the original series of 
injections, we have observed four moderately severe reactions in infants under one year old. 
It now seems advisable in this age group to start with an initial dose of 25 mg. and use 50 mg. 
daily thereafter until the calculated dosage has been given. 

Each 5-ml. ampule of the preparation contains 100 mg. of iron. This is administered intra- 
venously. The needle is inserted into the lumen of the vein with care, since extravasation is 
difficult to detect because of the dark-chocolate color of the preparation. As a precaution before 
commencing injection, 2 to 4 ml. of blood is first withdrawn into the syringe and mixed with 
the iron suspension. No other diluent is employed. Experience elsewhere has shown that injections 
given rapidly are frequently followed by reactions. Hence five to eight minutes should be taken 
for injection of the iron suspension. 

The hematologic studies were made on capillary blood flowing freely from the fingertip. 
Erythrocyte counts were made with hemocytometer chambers and pipettes certified by the 
United States Bureau of Standards. Hemoglobin levels were measured photoelectrically, using 
an Evelyn photoelectric colorimeter and reference curves calibrated against Drabkin’s copper 
ammonium sulfate standard. Hematocrit readings were determined by the Van Allen method 
using standard Van Allen tubes; the anticoagulant was a 1.6% solution of sodium oxalate in 
distilled water, and the centrifuging was done at 3,000 rpm in an International centrifuge No. 1. 
Reticulocytes were enumerated in smears stained vitally with brilliant cresyl blue. 

On the day of the patient’s first visit, in addition to the history and physical examination, 
the red blood cell count, hemoglobin level, and white cell and differential counts were determined, 
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as well as the reticulocyte count, hematocrit determination, estimation of the Wintrobe constants, 
sickling test of Negroes, and bone-marrow aspiration when feasible. 

Studies were repeated on the Ist, 2d, 4th, 6th, 9th, and 13th days, with the exception of the 
bone-marrow aspirations, sickling tests, and leucocyte counts. The patients were then seen weekly 
for the next 11 weeks and monthly thereafter. 

The children with iron-deficiency anemia ranged in age from 2 months to 6 years. The great 
majority (91%) were between 6 and 30 months old (Table 2). The mean arithmetical age was 
1544 months. A total of 159 injections were given. Each child received one to six injections, 
the average number being two and two-fifths. The average total dose of saccharated iron oxide 
was 239 mg. 

RESULTS 


Hemoglobin Levels.—The initial hemoglobin levels before therapy ranged from 
2.5 to 9 gm., with a mean of 7.5 gm. The daily rise in hemoglobin level was recip- 


Tasi_e 2.—Distribution by Age of Sixty-Six Patients with Hypochromic Anemia 


Total 


wu 


Taste 3.—Relationship of Reticulocyte Response and Daily Rise in Hemoglobin Level to 
Initial Hemoglobin Level for Sixty-Six Patients 


= 


Post-Treat- 


Average Average ment Day _ Initial Red 
Range of Peak of Daily Rise Reticulocyte Cell Count, Initial 
Patients, Initial Hb, Retieulocyte in Hb. Peak, Millions/ Hematocrit 

No. Level,Gm. Response,% Level, Gm. Average Cu. Mm. Value, % 

Qiascidwesvdsasiceeye 5 14.6 0.28 4.2 2.2 11.7 

Dicvesivacedgcwektens 5-5.9 12.6 : 0.20 48 3.5 19.5 

66.9 4.5 0.21 6.4 4.2 24.2 
7-79 4.38 0.13 4.6 4.6 25.1 


rocally proportional to the initial reading, as shown in Table 3. The average daily 
rise in hemoglobin level was 0.155 gm.; it was detectable as early as the second day 
and reached a mean high level of 12.5 gm. per 100 ml. at about the 32d day. This 
maximum corresponds exactly with the amount sought by the calculated formula. 
After the 32d day the mean fluctuated between 10.5 and 12.5 gm. for the group of 
infants who were followed for as long as 70 days thereafter. With one exception, 
every child with iron-deficiency anemia had a rise in hemoglobin level (Fig. 1) to 
above 10 gm. per 100 ml. 

Erythrocyte Cownts.—Changes in the erythrocyte counts were not as striking 
as in the hemoglobin levels. The initial readings ranged from 1,810,000 to 5,360,000. 
The means of all initial readings rose from 4,200,000 before therapy to 4,500,000 
after therapy. 

Only with mean initial hemoglobin levels below 7.0 gm. was erythrocytopenia 
observed ; with levels of 7.5 gm. and upward the red blood cell counts were in the 
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post-treatment range (Table 3). When anemia was severe enough to depress the red 
cell count, the mean rates of rise in both the hemoglobin level and the red cell count 
were equal until a mean red cell count of 3,500,000 was reached; above this the 
restoration of the red cells outstripped that of the hemoglobin. All these observations 
demonstrate that hemoglobinopenia, microcytosis, and a diminished hematocrit value 
are much more sensitive indicators of iron-deficiency anemia in early childhood than 
is erythrocytopenia. 

Reticulocytes.—Prior to therapy, 26 of the 66 patients had a reticulocytosis 
greater than 2.0%, and 7 had readings somewhat higher than 4.0%. Every child 
exhibited a marked rise in reticulocyte percentage after receiving iron intravenously. 
This rise typically became apparent on the second or third day, reached its peak 
between the fifth and sixth day, and subsided within a few more days. The extent of 
the rise was inversely proportional to the initial hemoglobin level (Table 3). The 


AFTER 1.V,1RON 


HEMOGLOBIN, g./100 cc. 


Fig. 1—Distribution by hemoglobin levels of 66 children with hypochromic anemia, before 
and after therapy with saccharated oxide of iron. 


highest rise noted in the sequence of determinations was a reading of 31.2% in an 
infant with an initial hemoglobin level of 5.4 gm. In many of the children a mild 
reticulocytosis continued for several weeks after the injections were stopped. 
Hematocrit.—The mean initial volume of packed red blood cells was 25.6%. 
Four specimens were less than 20%, and all but two were 30% or lower. The mean 
curve showed a rapid rise after treatment was begun. On the 6th day the mean 
was 29.1%; on the 19th day, 33.1%; on the 32d day, 33.4%. The curve then 
oscillated between 33.2 and 37.5% until the 100th day and later. The mean hemato- 
crit values reflected the corresponding hemoglobin levels with approximate faith- 
fulness and were not correlated with the red cell counts. The hematocrit readings 
in individual patients displayed wider fluctuation in day-to-day readings than did 
the erythrocyte counts, whereas the hemoglobin determinations seemed the least 
variable. Occasional high hematocrit readings seemed more likely to be due to 
technical than to physiologic causes. The calculated indices of mean corpuscular 
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hemoglobin which excludes the hematocrit value exhibited less variation than did 
the mean corpuscular volume and hemoglobin content of packed red cells, each of 
which includes this parameter. 

Mean Cellular Hemoglobin.—The average quantity of hemoglobin in the indi- 
vidual red cell is calculated from the figures for hemoglobin level and erythrocyte 
count. The mean initial value before treatment was 19.3 micromicrograms ; in four 
specimens the value was 12 micromicrograms, and in all but one it was below 29 
micromicrograms. The mean curve rose slowly, to reach an inconstant plateau 
between 26.0 and 28.0 y on the 25th day. This corresponds to the normal zone found 
by Mugrage and Andresen ’ in infants between 4 and 18 months old, and by Guest, 
Brown, and Wing ° for infants and children from 7 months to 414 years old. 

Mean Cellular V olume.—The size or volume of the average single erythrocyte 
corpuscle is estimated from the hematocrit reading and erythrocyte count. The mean 
initial reading before therapy was 60.8 cubic microns. The lowest individual value 
was 40 cubic microns. The mean size rose steadily after treatment was begun, to 
reach an inconstant plateau from 74 to 78 cubic microns by the 17th day. This 
corresponds to Guest, Brown, and Wing’s mean value of 74 for children 2 years old. 


Hemoglobin Content of Packed Red Cells——The content of hemoglobin as 
related to the mass of circulating red cells, known also as mean corpuscular hemo- 
globin concentration, is estimated from the blood hemoglobin level and the hemato- 
crit value. The percentage reading is the numerical equivalent of the number of 
grams of hemoglobin per 100 ml. of packed red cells. This parameter exhibited little 
significant alteration during the course of the study. The initial readings before 
therapy had a mean of 31.4%. The means oscillated between 28.6 and 34.9% 
throughout the period of observation. Guest, Brown, and Wing.*® had noted for 
normal children from upper economic levels in this age period that most of the 
individual readings fell consistently between 34 and 35%. 


Clinical Responses ——The comment most frequently offered by the mothers was 
that the child began to eat after the very first injection. This is probably the reason 
why most parents continued to bring the children in for frequent follow-up tests. 
Along with the rise in hemoglobin the pallor disappeared, and the vigor and sense 
of well-being returned. 


The following reports illustrate the favorable clinical and hematologic responses 
that were customarily attained in the more severe cases. 


Case 1 (Fig. 2).—G. M., a Negro girl, was brought to the clinic shortly after her first 
birthday because of vomiting and fever of 24 hours’ duration. Upon physical examination the 
patient was found to be very pale; she appeared acutely ill and slightly dyspneic. The chest was 
clear. The heart showed no murmur. The pulse rate was 200 per minute. The liver and spleen 
were not palpable. The blood count on admission revealed a hemoglobin value of 2.5 gm., 
1,900,000 red blood cells, reticulocyte count of 1.4%, hematocrit reading of 10%, and 25% 
hemoglobin in the packed red cells. The bone marrow showed marked erythrocytic hyperplasia. 
The child’s diet had always consisted of 2 qt. (1.8 liters) of milk daily; solid food had never 
been taken. One month previously she had reduced her intake to about 1 qt. (0.9 liter) a day. 
Four successive daily doses of 100 mg. of saccharated iron oxide were administered intravenously. 
There were no reactions. In two weeks the hemoglobin level had risen to 10 gm. and the red 


8. Guest, G. M.; Brown, E. W., and Wing, M.: Erythrocytes and Hemoglobin of the 
Blood in Infancy and in Childhood: II. Variability in Number, Size, and Hemoglobin Content 
of the Erythrocytes During the First 5 Years of Life, Am. J. Dis. Child. 28:458-463, 1934. 
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cell count to 3,520,000. At four weeks the hemoglobin level was 12.7 gm. and the red cell count 
4,610,000. Appetite improved almost at once. Reticulocytes rose to 17%. The mean cell volume 
rose from 52.1 to 92 cubic microns in four weeks, and the hemoglobin content of the packed red 
cells from 25 to 36 micromicrograms. At this time the child appeared healthy, active, and alert. 

Case 2.—R. O., a 22-month-old Negro boy, was admitted to the Children’s Hospital, Phila- 
delphia, on Aug. 7, 1950, because of constipation and vomiting. Since the age of one week he 
had had bowel movements only after a laxative or enema. With severe constipation, vomiting 
occurred. The child had never walked or sat up. The birth history was normal. Upon physical 
examination the tonsils were found to be hypertrophied. The liver was felt 1 cm. below the 
costal margin, and the spleen was not palpable. Rectal examination revealed moderate fecal 
impaction. The impression upon admission was congenital megacolon. The hemoglobin level 
was 9 gm. per 100 ml.; the red blood cell count, 5,200,000; the hematocrit reading, 29%; 
reticulocytes, 0.6%; mean cellular hemoglobin, 17.3 micromicrograms; mean cellular volume, 
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DAY OF TREATMENT 


Fig 2.—Responses of G. M. (Case 1) to intravenous injections of saccharated iron oxide. 
Note the almost immediate reticulocytosis and the prompt rise in red cell count and hemoglobin 
levels. Solid dots indicate hemoglobin ; triangles indicate red blood celis; circles indicate reticulo- 
cytes, and crosses indicate mean cell hemoglobin concentration. The fluctuations in the mean 
cell hemoglobin concentration are presumably due to technical error. 


55.7 cubic microns, and hemoglobin content of packed red cells, 31%. The leukocyte count was 
normal. The red cells appeared hypochromic in the direct smear, with moderate anisocytosis 
and poikilocytosis. No sickling was found upon testing. Saccharated iron oxide, 100 mg., was 
injected on Aug. 10, 1950, and 50 mg. on the next day, with no untoward reaction. The reticulo- 
cyte count increased to 2.4% six days after the first injection. By Aug. 17 the appetite had 
markedly increased. A final blood count on Sept. 30 revealed a hemoglobin level of 13.5 gm., 
red blood cell count of 4,970,000, hematocrit reading of 36%, reticulocyte value of 0.4%, mean 
cellular hemoglobin value of 27.1 micromicrograms, mean cellular volume of 72.4 cubic microns, 
and hemoglobin content of packed red cells, 37.5%. The child had gained 5 Ib. (2,300 gm.) in 
one month and could sit up alone, and the intestinal distention was gone. 
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Other Forms of Anemia.—The “miscellaneous” group comprised two children 
with lead poisoning, one with acute glomerulonephritis, one with Still’s disease, four 
with assorted forms of tuberculosis, two with rheumatic fever, one with femoral 
fracture, one with naphthalene poisoning, one with tetralogy of Fallot, and one with 
hematuria of unknown cause. Of these 14 patients, satisfactory rises in hemoglobin 
level (to above 10 gm. per 100 ml.) were obtained in all except a 4-year-old boy 
with a bone fracture and an 18-month-old girl with rheumatic fever. Excepting 
these two, the mean hemoglobin level rose from 8 to 11.7 gm. per 100 ml., with a 
mean daily rise in hemoglobin level of 0.126 gm. This was attained with an average 
of two and one-half injections representing 259 mg. of iron. Several of these 
patients had previously received iron orally with no ensuing rise in blood hemo- 
globin. 

Interestingly, of the 12 patients whose hemoglobin levels rose after iron therapy, 
only 6 exhibited an increase in erythrocyte count amounting to 500,000 cells per 
cubic millimeter or more, Although a mild to moderate reticulocytosis (2.0% or 
over) had already been present in 13 of these 14 patients, an additional increase 
was always noted after therapy. None had an initial macrocytosis. 

The following case report describes a boy with tuberculosis in whom a coin- 
cident anemia showed marked and prompt improvement after intravenous injections 
of iron. 

Case 3.—J. W., a 14-month-old white boy, was hospitalized on Dec. 7, 1950, because of 
fever of one week’s duration which had proved refractory to aureomycin, penicillin, and terra- 
mycin. When a few months old he had had contact with his maternal grandmother who was 
later admitted to a tuberculosis sanatorium. Upon physical examination the patient was seen 
to be a fat, flabby boy, pale, with poor appetite. The temperature was 100 F. rectally; the 
inguinal lymph nodes were enlarged. The chest was normal except for musical rhonchi on 
expiration over the whole right side posteriorly. The abdomen was soft, with the liver edge 
palpable 2 cm. below the costal margin. Urinalysis and tests of cerebrospinal fluid disclosed 
no abnormalities. The serologic reaction for syphilis was negative; the reaction to a test with 
old tuberculin (1: 1000) was markedly positive; the sedimentation rate was 27 mm. at the end 
of one hour. A roentgenogram of the chest showed enlargement of the right hilar shadow and 
a minimal infiltration extending downward in the lower lung field. A diagnosis of primary 
tuberculous infection was made. The blood at the time of admission showed a hemoglobin level 
of 7.5 gm. per 100 ml., a red cell couat of 3,530,000, per cubic millimeter, a hematocrit reading 
of 23%, a reticulocyte count of 6.4%, mean cellular hemoglobin of 21.2 micromicrograms, mean 
cellular volume of 65.1 cubic microns, and hemoglobin content of packed red cells of 32.6%. 
Doses of 100 mg. of saccharated iron oxide were administered on Dec. 10, 11, and 12. No 
reactions followed any of these injections. The reticulocyte count rose to 10.5% on the third day 
after the initial injection. A final blood count on Jan. 1, 1951, showed a hemoglobin level of 
13.5 gm., red cell count of 4,470,000, hematocrit of 37%, mean cellular hemoglobin of 30.2 micro- 
micrograms, mean cellular volume of 82.9 cubic microns, and hemoglobin content of packed red 
cells, 36.5%. The mother’s only complaint at the time of follow-up examination was that the 
child wanted to eat at all times. 

COMMENT 


Toxicity—Of 198 intravenous injections only 21 were followed by reactions. 
Of these, 18 were mild and 3 were moderate; none was severe. Of the mild reac- 
tions, one was evidenced by nausea, one by drowsiness, and two by vomiting. One 
child had a transient swelling of the hand not associated with extravasation, on the 
side in which the injection had been given in the antecubital fossa. Three children 
had a generalized papular rash lasting about a day. Ten had mild febrile reactions 
which might have been missed had the parents not been instructed to take frequent 
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temperature readings. All of these febrile reactions were associated with one batch 
of injectable iron and occurred within a few days of each other. When a fresh batch 
was substituted this manifestation ceased. It was not possible to gather data on 
subjective symptoms because of the extreme youth of the majority of the patients. 

The three moderately severe reactions consisted of fever, with rectal temperature 
rising to 103 F., which occurred about two hours after injection. The temperature 
remained high for two to three hours and then dropped abruptly to normal. Every 
reaction occurred with the first injection. In no case was the reaction severe enough 
to cause cessation of treatment or to prevent the mother from voluntarily bringing 
the child in the following day for the next treatment. 

Comparison with Blood Transfusions.—The comparative responses of the blood 
to injections of intravenous iron and to blood transfusion are illustrated in Figure 3. 
Two infants chanced to be hospitalized on the same day for iron deficiency anemia. 
Each had blood hemoglobin levels of less than 3 gm. per 100 ml. The first, aged 
10 months, was given two transfusions on successive days, one of 200 ml. and one 


TasBLe 4.—Untoward Reactions to Intravenous Injection of Saccharated Oxide of Iron 


Patients with Patients with 
Hypochremic Miscellaneous 


Total Anemia Anemia 

Injections, number .................+- 198 159 39 
Reactions 

Mild reactions 

TOM 8 

Swelling of hands................. 1 

Moderate reactions 

3 
Bevere reactions 0 


of 100 ml. The second infant, aged 11 months, was given 100 mg. of saccharated 
iron oxide daily for three days. Although the rise of the hemoglobin level and of the 
red blood cell count was more prompt in the transfused infant, the ultimate response 
in the one treated with iron was equally satisfactory and more sustained (Fig. 3). 

Clinical A pplications—The effectiveness of saccharated iron oxide when iron 
deficiency exists in childhood can scarcely be questioned. The anemia in nearly all 
patients who served as subjects in this study would doubtless have improved with 
adequate oral doses of iron if taken regularly. Several, however, had rejected or 
vomited or for other reasons had been unable to tolerate oral administration of 
iron preparations. A few had taken apparently adequate amounts by mouth but had 
had no evidences of a rise in hemoglobin level. 

It is of interest that almost one-fourth of the cases were referred from the 
surgical clinic. These were children from low-income families who were found to 
be anemic on physical examination prior to elective surgery. In past years opera- 
tions for such patients often had to be postponed for several weeks or months while 
the blood level was being built up by oral administration of iron, or while the child 
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was hospitalized for one or more transfusions. A few injections of saccharated iron 
oxide made it feasible to perform necessary surgery within one or two weeks. 

In selected situations intravenous injections of iron can serve as an alternative 
to blood transfusions. Even with the recent great advances in matching and inject- 
ing blood, transfusions are not absolutely devoid of danger. Saccharated iron oxide 
produces no greater incidence of reactions if given slowly and will completely 
correct an iron-deficiency anemia if it is possible to wait a few weeks for full 
response. It has the advantage of being much simpler to administer than blood 
transfusions. There is no need to find and examine donors, cross-match blood, use 
elaborate equipment, or observe the patient for several hours thereafter. 
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DAY OF TREATMENT 


Fig. 3—Comparison of the blood responses of two infants of equal age to (a) saccharated 
iron oxide (solid line) and (b) blood transfusions (broken line). Solid dots indicate hemoglobin 
level, grams per 100 cc.; triangles indicate red blood cells, millions per cubic millimeter ; circles 
indicate reticulocytes, per cent. When there is no urgency the administration of iron is followed 
by attainment of equal and normal blood levels in three weeks or less. 


SUMMARY 


In 80 infants and children with anemia resulting from iron deficiency satisfactory 
therapeutic results were obtained when saccharated iron oxide in calculated dosage 
was given intravenously. The hemoglobin values were restored completely and 
rapidly in nearly every instance. 

There were 66 infants and young children in whom iron-deficiency anemia was 
secondary to an inadequate intake of iron, with occasional other contributing 
etiologic factors. These infants showed a rapid rise from an initial mean hemoglobin 
level of 7.5 gm. per 100 ml. to 12.5 gm. The average daily rise in hemoglobin level 
was 0.156 gm. This was achieved with an average of two and two-fifths injections. 
The total average dose of saccharated iron oxide was 239 mg. There was little 
change in erythrocyte levels. Reticulocytosis became apparent by the second or 
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third day and reached its peak between the fifth and sixth days. The extent of the 
rise was inversely proportional to the initial hemoglobin level. 

There were 14 infants and children in whom the anemia was associated with 
miscellaneous infections and related disturbances. The initial hemoglobin level in all 
cases was below 9 gm. per 100 ml. The mean rise in hemoglobin level was from 
8 to 11.7 gm. per 100 ml., and the mean daily hemoglobin response was 0.126 gm. 
This was attained with an average of two and one-half injections representing 259 
mg. of iron. 

Of 198 intravenous injections, only 21 were followed by reactions. These were 
usually febrile. No reaction was severe enough to warrant the cessation of treatment. 

It is concluded that when oral administration of iron is not effective or not 
tolerated, or when the parent’s cooperation is not reliable, and when rapid and 
dependable regeneration of hemoglobin is desired, intravenous injection of saccha- 
rated iron oxide is a valuable addition to the methods of treating hypochromic 
anemia. Reactions are not more frequent than after blood transfusions and are 
usually less severe. 
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ULTIMATE RESIDUAL LESIONS OF ANTENATAL AND 
NEONATAL ASPHYXIA 

Their Relation to Certain Degenerative Diseases of the Brain Appearing in Early Life 

CYRIL B. COURVILLE, M.D. 

LOS ANGELES 


| > pian G the past century postmortem examinations of certain mentally defi- 
cient, spastic, or epileptic patients have frequently revealed unusual and 
bizarre gross alterations of the brain of obscure origin. It has been obvious that 
such lesions must have resulted from some pathologic process in early, perhaps 
even in intrauterine, life, but the nature of that process has remained the subject 
of much uncertainty and conjecture. The variable symptomatology usually mani- 
fested itself in infancy, at times in the period immediately following birth. The 
course was usually progressive, leading to death within a few months or years. At 
times, however, the patient survived for a considerable interval of time. The lesions 
exposed at autopsy presented such widely divergent structural alterations that, on 
the basis of these variances, the numerous students of the problem were inclined 
to construct an entire series of clinical entities. With the exception of true con- 
genital malformations and degenerative disorders of definite genetic origin, these 
clinicopathologic complexes now constitute the major portion of the “diseases of 
unknown etiology” so far as the brain is concerned. 

Some investigators have assumed that the lesions are congenital, possibly even 
genetic, because they have occurred in early infancy. However, they do not closely 
resemble the lesions of unequivocal congenital origin. A second group has con- 
sidered them as infectious in character because in some instances microscopic study 
has revealed collections of lymphocytes in the meninges and in the brain. A third 
school has believed them to be of vascular origin because some of the lesions are 
reminiscent of certain residuals of impaired circulation. This conclusion is not too 
far afield from what now seem to be the facts in the case. Finally, a small group 
headed by Schwartz’ concluded that birth injury was the chief causative factor, 
although no adequate explanation was offered as to the exact mechanism of pro- 
duction of the various lesions.? Although this last theory does not offer a com- 


Read before the Section on Psychiatry and Neurology, California Medical Association, 
Los Angeles, May 14, 1951. 

From the Cajal Laboratory of Neuropathology, Los Angeles County Hospital, and the 
Section on Nervous Diseases (Neurology), College of Medical Evangelists. 

1. Schwartz, P.: Die traumatischen Schadigungen des Zentralnervensystems durch die 
Geburt: Anatomische Unterschungen, Ergebn. inn. Med. u. Kinderh. $1:165-372, 1927. 

2. The differentiation between the effects of birth trauma and neonatal anoxia is too involved 
to be undertaken here. I have discussed this in some detail in a longer study (Courville, C. B.: 
Contributions to the Study of Cerebral Anoxia, Bull. Los Angeles Neurol. Soc. 18:99-195 
[Sept.] 1950). 
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pletely satisfactory solution to the problem, it should be emphasized that the 
traumatic factor was, in fact, closely allied to what now seems to be the actual cause. 

I propose to review this group of diseases with the purpose of pointing out their 
specific and characteristic lesions and analyzing them in the light of what is known 
concerning a more recently investigated pathologic state, viz., cerebral anoxia. 
I propose to show that cerebral anoxia is capable of producing a considerable vari- 
ety of structural changes in the brain, and that these lesions constitute the essential 
characteristic in many of these so-called degenerative diseases. In those occasional 
instances in which the connection is not so clear-cut, furthermore, the association 
of other telltale lesions makes this assumption quite logical. 

Before one can draw even this tentative conclusion, however, it is necessary to 
investigate briefly the effects of oxygen-want on the brain. I shall therefore out- 
line briefly the various changes in the brain which can follow exposure of the adult 
human being to lowered oxygen tensions. 


EFFECTS OF ASPHYXIA ON THE BRAIN 


It has been customary to think of the effects of anoxia on the brain in terms of 
its immediate consequences. Whether one examines the brain of a newborn infant 
who has been fatally asphyxiated or of an adult who has died within a few hours 
after cardiorespiratory failure following an inhalation anesthesia or exposure to 
carbon monoxide, the uniform finding is that of an advanced degree of congestion. 
In a fairly high percentage of cases, this congestion is associated with hemorrhages, 
either meningeal or central or both. Such findings may be present in the brain 
of persons who have survived for several days a severe anoxic episode. 

In order to learn the essential residual effects of anoxia, it is necessary to make 
microscopic studies of the cerebral tissues. By examining the brains of persons 
who have survived for varying intervals, it is possible to construct a picture of the 
sequence of events which occurs in the course of survival and to secure thereby 
some basis for an understanding vf the clinical syndromes resulting therefrom. In 
the first few hours of survival, e. g., after anoxia under nitrous oxide anesthesia, 
it is difficult to make out any alterations in the structure of the nerve cells 
which would indicate that anything unusual has happened. If the patient 
survives for a period of 24 to 36 hours, individual nerve cells or groups 
of cells may show loss of tigroid substance, may be pyknotic, or may begin 
to fade out of the picture. These changes become more evident between 36 to 
48 hours, when groups of nerve cells in the cortex or corpus striatum (notably 
the globus pallidus) show evidence of physical degeneration, a change which is 
emphasized by the associated pallor of the area in which these groups of cells are 
found, by the enlargement of the pericellular spaces, and by a fenestrated appear- 
ance of the intervening interstitial tissues. After 48 hours these areas become 
larger and quite clear-cut, and consequently they now appear as areas of focal 
necrosis. These areas may be irregularly scattered throughout the cortex and 
corpus striatum, but in the former they tend to be grouped in series in one or more 
of the cortical cellular laminations (predominantly the third lamina). These indi- 
vidual foci ultimately fuse so that one or more laminar degenerations are to be 
found when three days have elapsed following the anoxic episode. These changes, 
if progressive, will result in focal scarring of the cortex or, in some instances, in 
widespread subtotal destruction of the cerebral cortex. 
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But this sequence of change does not occur in anoxia from all of the possible 
causes or clinical types. In almost all instances, however, the common denominator 
of anoxia is to be found in necrosis of some parts (usually the globus pallidus) of 
the corpus striatum.* Therefore, as subacute residuals of the various forms of severe 
anoxia with survival for periods of 6 to 12 weeks or even more, either focal scars 
or cyst formation in this structure is to be expected. 

In order to understand the late residuals of anoxia, it is necessary to take note 
of the lesions which may be found consequent to anoxia of the various clinical forms. 
Those following prolonged exposure to carbon monoxide are particularly illuminat- 
ing. Experimentally, there have been found such lesions as focal or widespread 
demyelination of the centrum or formation of central cysts.* In clinical cases with 
survival of four weeks or more, large areas of softening of the cortex and subcortex 
(incident to occlusion of some of the larger arteries )* and extensive nodular atrophy 
of the cerebral cortex * have been described. In other instances of long survival 
after nitrous oxide anesthesia, demyelination and cyst formation in the cerebral 
centrum have been observed." 

As a basis, therefore, for the investigation of the chronic residuals of neonatal 
anoxia on the one hand, and for the more specific analysis of certain chronic 
degenerative disorders of the brain in infancy or childhood on the other, we have 
available a number of proved lesions of anoxia: focal cortical necrosis and scarring ; 
widespread diffuse as well as nodular atrophy of the cerebral cortex; alterations, 
both focal and diffuse, of the corpus striatum; areas of cortical and subcortical 
softening incident to arterial occlusion; demyelination of the centrum, and central 
cyst formation. Having established by these observations what anoxia can do, we 
are now in a position to inspect the various lesion-complexes which underlie some 
of the variable neurologic disorders of early life. 

Because not all physical diseases of the brain of unknown origin can be attributed 
to the effects of anoxia before or during birth, it will be necessary to go over the 
rather long list of such diseases and select those which, by the nature of their char- 
acteristic lesions, or by the obvious anoxial nature of certain associated lesions, may 
be reasonably assumed to have this origin. 


DEGENERATIVE DISORDERS OF THE BRAIN OF INFANCY AND CHILDHOOD 

Since Cazauvieilh * in 1827 described a case of atrophy of one side of the brain, 
a wide variety of structural alterations in the brain during early life have been 
reported and rather critically analyzed. Because these lesions have differed so widely 


3. Courville, C. B.: Cerebral Anoxia and Its Residuals, M. Arts & Sc. 1:16-27, 35-44, 
68-78 (April, July, Oct.) 1947; 2:67-79 (April) 1948. 

4. Yant, W. P., and others: Studies in Asphyxia, U. S. Public Health Bull. No. 211, 
Government Printing Office, 1934. 

5. Footnotes 2 and 3. 

6. Meyer, A.: Uber die Wirkung der Kohlenoxydvergiftung auf das Zentralnervensystem, 
Ztschr. ges. Neurol. u. Psychiat. 100:201-247, 1926. 

7. Abbott, C. N., and Courville, C. B.: Degeneration of the Globus Pallidus After Nitrous 
Oxide Anesthesia: Case with Survival Period of 42 Days, Bull. Los Angeles Neurol. Soc. 
3:46-50 (March) 1938. 

8. Cazauvieilh, J. B.: Recherches sur l’agénésie cerébrale et la paralysie congéniale, Arch. 
gén. méd. 24:14, 1827; cited by Alpers, B. J., and Dear, R. B.: Hemiatrophy of the Brain, 
J. Nerv. & Ment. Dis. 89:653-671 (May) 1939, 
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in their physical aspects, no one thus far has attempted to group them all under any 
one common causative mechanism. This is understandable, for it is difficult to 
understand what relationship could possibly exist, for example, between gross 
cortical atrophy on one hand and the peculiar disturbance in myelination character- 
istic of “status marmoratus” on the other. Before these apparent inconsistencies can 
be accounted for, however, the conditions to be considered should be listed. This 
present paper will be limited to a consideration of the following groups of diseases : 
I. Diffuse cortical atrophies 
A. General cortical atrophies (including chronic progressive degeneration of the cerebral 
gray matter) ® 
B. Cerebral hemiatrophy 1° 
II. Sclerosing cortical diseases 
A. Widespread cortical sclerosis (“walnut brain’) 
B. Lobar sclerosis of childhood (ulegyria; diffuse sclerotic type of Schob) ™ 
C. Local convolutional sclerosis (microgyria) 
D. Focal cortical scars and cysts 
III. Diffuse atrophies of the corpus striatum (choreoathetosis; juvenile parkinsonism) 
IV. Disorders of myelination (demyelination ; hyperplasia of the myelin sheaths) 
A. Chronic generalized demyelinating states (encephalitis periaxialis diffusa,!* including 
the acute infantile form 1* and the subacute form of childhood **) 
B. Focal demyelinizing disorders of the basal ganglia (status dysmyelinisatus +5) 
C. Myelin hyperplasias affecting the cortex and the basal ganglia (status marmoratus ; 
état marbré 15) 
V. Cerebral cystic diseases 
A. Chronic cystic degeneration of infancy 
B. Gross cortical and central cyst formation (porencephaly) 


I shall consider an analysis of only the four essential lesions which lie at the 


basis of these groups of structural disorders of the brain: (1) diffuse loss of nerve 
cells, either cortical or striatal; (2) the gross sclerosing processes which deform 


9. Alpers, B. J.: Diffuse Progressive Degeneration of the Gray Matter of the Cerebrum, 
Arch. Neurol. & Psychiat. 25:469-505 (March) 1931. 

10. Mott, F. W., and Tredgold, A. F.: Hemiatrophy of the Brain and Its Results on the 
Cerebellum, Brain 23:239-263, 1900. 

11. Schob, F.: Pathologische Anatomie der Idiotie, in Bumke, O.: Handbuch der Geistes- 
Krankheiten, Berlin, Julius Springer 2:779, 1930. 

12. Schilder, P.: Zur Kenntnis der soggenannten diffusen Sclerose (Uber Encephalitis 
periaxialis diffusa), Ztschr. ges. Neurol. u. Psychiat. 10:1, 1912. 

13. Krabbe, K.: Beitrag zur Kenntnis des Frithstadien der diffusen Hirnsklerose (die 
perivasculare Marknekrose), Ztschr. ges. Neurol. u. Psychiat. 20:108-115, 1913. 

14. Scholtz, W : Klinische, pathologische-anatomische und erbbiologische Untersuchungen 
bei familidrer, diffuser Hirnsklerose im Kindesalter, Ztschr. ges. Neurol. u. Psychiat. 99:651, 
1925. 

15. Vogt, C., and Vogt, O.: Zur Lehre der Erkrankungen des stridren Systems, J. Psychol. 
u. Neurol. 25:661, 1920. The question arises whether the familial variety of this disorder (the 
so-called Hallervorden-Spatz syndrome) belongs in this category. In several of these disorders, 
two or more siblings of a family have sometimes been affected. Similar intrauterine disturbances 
in the fetal circulation in the case of consecutive pregnancies could explain this familial incidence. 
I have observed this association in three families, in only one of which the cause was suggested 
(bleeding during pregnancy had resulted in epilepsy and mental deficiency in twins, the result 
of a diffuse cerebral cortical atrophy). 
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the cortex generally or locally ; (3) the disorders of myelination, either in the form 
of demyelination or hyperplasia, and (4) the formation of cysts in the cerebral 
centrum or cortex and centrum. I propose to show that similar lesions have been 
produced in postnatal life by some forms of asphyxia. It is first necessary, however, 
to define cerebral anoxia and to review briefly the mechanism by which it produces 
its effects on the central nervous organ. 


ASPHYXIA AND THE MECHANISM OF ITS EFFECTS ON THE BRAIN 


It has long been known that asphyxia, though not entirely selective in its effects 
on the brain, produces more damaging alterations in this structure because of the 
extreme sensitivity of nervous tissues to oxygen want. The resultant effects have 
been designated as cerebral anoxia. It has been pointed out in other studies that the 
tissues of the brain may be damaged to varying degrees by any of the types of 
anoxia: the stagnant, the anemic, the anoxic, and the histiotoxic forms.* If the ill 
effects on the central tissues were due alone to a decrease in oxygen tension in the 
blood, one would logically condlude that these effects would be more or less uniform 
and universal, but such is not the case. From one case to another one finds variable 
degrees of damage which is often sharply localized to given areas, given structures, 
certain cell laminations, or even to definite foci within these laminations. Some of 
this focalization is to be accounted for by the peculiar vascularization of such areas 
of the gray matter, and perhaps also by the special predisposition of certain types of 
nerve cells to oxygen-want. 

However, some of these focalizing effects, particularly those which occur as a 
consequence of antenatal or neonatal anoxia, can be accounted for only on the basis 
of the action of anoxia on the function and structure of blood vessels. Unfortunately, 
these effects are still not completely understood, especially those incident to the more 
general aspects of the cerebral circulation in utero: It is not understood why these 
effects of circulation are limited in some instances to a single lobe or hemisphere, 
or why in other instances the entire brain is affected. A generalized atrophy can 
readily be explained by the diffuse effects of oxygen-want on the brain. It is also 
possible that a single major vessel or some of its branches may be altered structur- 
ally to give rise to lobar sclerosis or to the formation of porencephaly. But a 
hemispheral atrophy is to be accounted for most satisfactorily only by some effect 
on the carotid system on one side, possibly through a dysfunction of its vasomotor 
nerves. This opens up an entirely new field of investigation in the physiology of 
the cerebral circulation, a study essential to the comprehension of the larger aspects 
of antenatal and neonatal asphyxia. 


DIFFUSE LOSS OF NERVE CELLS 


In the diffuse cortical atrophies, whether acute or chronic, it is necessary to 
explain how the scattered cells are lost in order to account for the fact that the 
affected convolutions are simply reduced in size without any recognizable alteration 
in their internal architecture. Further analysis makes it clear that the atrophy of 
the entire brain, or cerebrum (Fig. 14), or perhaps of only one hemisphere (Fig. 
1B) (diffuse type of Schob)" is the result of a loss of nerve cells so diffuse that 
no obvious local changes in lamination have taken place yet so limited in degree 
that no disturbance in the interstitial elements has resulted. Certainly such effects 
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are not easily accounted for on the basis of an infectious process, for at present 
there is no known form of encephalitis capable of producing such changes. Nor can 
the situation be any more satisfactorily explained on the basis of a congenital 
anomaly, or even by a “birth injury” which has in some mysterious way selectively 
injured at random the numerous individual cellular elements. 

The evidence for the diffuse effects of anoxia, so far as loss of nerve cells and 
general cortical atrophy is concerned, rests on a fairly secure experimental basis. 


Fig. 1—A, diffuse cerebral atrophy due to antenatal anoxia; generalized atrophy in a 
22-year-old mental defective; vaginal bleeding between the fourth and fifth months of intra- 
uterine life. B, diffuse cortical atrophy due to neonatal anoxia; cerebral hemiatrophy in a 22-year- 
old epileptic. 

Windle, Becker, and Weil ** recently conducted a series of experiments with preg- 
nant guinea pigs and found that atrophy of the cortex, both general and local, not 
infrequently followed experimental anoxia in the offspring produced by temporary 


16. Windle, W. F.; Becker, R. F., and Weil, A.: Alterations in Brain Structure After 
Asphyxiation at Birth: An Experimental Study in the Guinea Pig, J. Neuropath. & Exper. 
Neurol. 3:224-238 (July) 1944. 
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occlusion of the uterine arteries. They found that this atrophy was due to generalized 
loss of groups of nerve cells in a cortex not otherwise damaged. These observations 
lead to the logical conclusion that one of the late effects of antenatal and neonatal 
anoxia is a more or less diffuse generalized hemispheral or localized atrophy of 
the brain. 

A similar problem arises in regard to certain striatal disorders consequent to 
cellular rather than structural damage. Status dysmyelinatus ** is accompanied by 
a gross shrinkage of the corpus striatum and allied structures and a loss of the 
myelinated fibers in the vicinity. Here again, however, as Denny-Brown*’ has 
pointed out, there is the gradual mergence of the resulting clinical syndrome with 
others which are more typical of anoxial origin. The high degree of susceptibility 
of the corpus striatum in particular to all forms of anoxia makes the assumption of 
the anoxial origin of this condition not too difficult to accept. The same holds true 
for progressive atrophy of the globus pallidus, seemingly responsible for the juvenile 
form of paralysis agitans, although the evidence in this case is not so definite and 
further study on this point is necessary. 


CORTICAL SCLEROSIS, GENERALIZED OR LOCALIZED 


It has already been established that one of the large groups of diseases of 
unknown origin in infancy and childhood is characterized by a generalized marked 
shrinkage of the cerebral convolutions (generalized cortical sclerosis or “walnut 
brain”) (Fig. 24), or by more localized alterations of this type (lobar atrophy of 
childhood ** and microgyria) (Fig. 2B). The generalized form is characterized by 
an advanced state of diffuse atrophy and sclerosis of the cortex but a state in which 
the structural alterations are quite marked. In the localized form the changes are 
much more irregular and variable in degree. Such alterations have long been recog- 
nized by those familiar with lesions of the central nervous system, but here again 
the origin has been the subject of much conjecture. Theories as to possible causes 
have included arrest of development,'® heredofamilial disorder,”° ischemia," men- 
ingeal hemorrhage ** or other local vascular lesions,** or focal forms of encepha- 
litis.** Such an array of hypotheses is not surprising, since the possibility of focal 
damage as a consequence of anoxia was not then known and since the ultimate focal 
sclerosing effects of this process were not appreciated. A further major obstacle to 
an understanding of these lesions was the fact that the very late effects of recognized 
clinical cases of anoxia were only rarely seen. 


17. Denny-Brown, D.: Diseases of the Basal Ganglia and Subthalamic Nuclei, in Oxford 
Loose-Leaf Medicine, New York, Oxford University Press, 1946, pp. 261-302. 

18. Friedman, A. P., and Courville, C. B.: Atrophic Lobar Sclerosis of Early Childhood 
(Ulegyria): Report of 2 Cases with Particular Reference to their Aspyhxial Etiology, Bull. 
Los Angeles Neurol. Soc. 6:32-45 (March) 1945. 

19. Collier, J. S.: The Pathogenesis of Cerebral Diplegia, Brain 22:373, 1899; ibid. 47:1-21 
(Feb.) 1924. 

20. Spatz, H.: Ulegyria, Zentralbl. ges. Neurol. u. Psychiat. 42:121, 1926. 

21. Bing, R.: Text-Book of Nervous Diseases, translated from German ed. 5 by W. Hay- 
maker, St. Louis, C. V. Mosby Company, 1939. 

22. McNutt, S. J.: Double Infantile Spastic Hemiplegia, Am. J. M. Sc. 89:58, 1885. 

23. Gowers, W. R.: Clinical Lectures on Birth Palsies, Lancet 1:709 (April 14) 1888. 


24. Long-Landry: La maladie de Little, étude anannelge et pathogenique, Paris, Thése, 
1912. 
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A clue to the situation, so far as the lesion itself is concerned, is found in the 
remarkable case reported by Meyer.*® An autopsy done on a patient who had sur- 
vived for 16 years a severe anoxic episode (carbon monoxide) revealed a peculiar 
nodular atrophy of the cerebral cortex. The similarity of this lesion to that of the 


Fig. 2.—A, widespread cortical necrosis incident to diffuse partial anoxia; “walnut kernel 
brain.” B, focal cortical sclerosis (ulegyria) incident to neonatal asphyxia; breech delivery 
after difficult labor of 36 hours; respiratory abnormalities for four days. 


25. Courville, C. B.: Asphyxia as a Consequence of Nitrous Oxide Anesthesia, Medicine 
15:129-245 (Feb.) 1924; The Untoward Effects of Nitrous Oxide Anesthesia, with Particular 
Reference to Residual Neurologic and Psychiatric Manifestations, Mountain View, Calif., 
Pacific Press Publishing Association, 1939. 
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alterations found in the irregular atrophies characteristic of microgyria indicates 
that anoxia is capable of producing this type of cortical change. But even in acute 
cases, the irregular distribution of focal necrosis as observed in instances of cerebral 
anoxia following exposure to nitrous oxide*® would indicate that an irregular 
atrophy of the cortex would be the ultimate residual if the survival period were 


4 


Fig. 3—A, microgyria with formation of central cyst; premature infant born after rapid 
delivery and postnatal respiratory irregularities (Fig. 5B). B, generalized demyelination due 
to “birth injury” (periaxial encephalitis, Schilder’s disease) ; death at 9 years. 


sufficiently long. Is it too much to conclude, then, that in the focal cortical scars 
which are so often the cause of epilepsy in early life, in microgyria (Fig. 34) which 
is so often found in the pathologic complexes present in the brains of spastic persons 
(as in Little’s disease, double hemiplegia, etc.), or in the shrunken cortex of lobar 
sclerosis of childhood (ulegyria) that anoxia is not only an adequate explanation of 
the presence of the lesion but also the best possible one? 
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DISORDERS OF MYELINATION AND CEREBRAL ANOXIA 


None of the so-called degenerative diseases of infancy and childhood have been 
the subject of so much conjecture regarding etiology as have those characterized by 
the progressive disintegration of the myelin structures. In 1912 Schilder * intro- 
duced these diseases to medical science by collecting a group of representative cases 
from the literature and adding some examples of his own. To this condition he 
applied the term encephalitis periaxialis diffusa (Fig. 3B). Subsequent studies on 
this problem have suggested that a number of subtypes may be distinguished: (1) 
the acute infantile form,’* (2) the subacute form of childhood,’* (3) the adult form,”* 
and (4) the chronic form which seems to have familial tendencies.** 

The idea that the disease is an inflammatory one has been largely abandoned, 
most recent investigators ** believing that it is the result of a disordered circulation. 
It is noteworthy that as far back as 1926 Grinker *° called attention to the similarity 
between the changes characterizing this peculiar condition and those of demyeli- 
nation following carbon monoxide poisoning. He then suggested anoxia as the 
possible cause. Since that time, it has become increasingly apparent that demyeli- 
nation is a well-defined /ate residual of cerebral anoxia, not only after experimental 
anoxia *° but also after anoxia incident to carbon monoxide * and nitrous oxide * 
in man. Is it not therefore quite possible that anoxia in utero or at the time of birth 
may be the actual cause at least of the acute infantile form and the subacute form of 
periaxial encephalitis (Schilder’s disease) of childhood? Is there any other clearly 
understood mechanism which would furnish a better explanation for the condition ? 


The situation is not so precisely clear with respect to the excessive development 
of the myelin sheaths which constitutes the hallmark of status marmoratus,'* other- 
wise known as état marbré, or marbling of the lenticular nucleus, of the thalamus 
(Fig. 4), and at times of the cerebral cortex. But even in these conditions, it has 
long been recognized that birth injury has so frequently been an important predis- 


26. Ferraro, A.: Familial Form of Encephalitis Periaxialis Diffusa, J. Nerv. & Ment. Dis. 
66:329, 479, and 616 (Oct., Nov., and Dec.) 1927. 

27. Pelizaeus, E.: Uber ein eigenthiimliche Form spastischer Lahmung mit cerebraler- 
. scheinungen auf hered,tarer Grundlage (Multiple Sklerose), Arch. Psychiat. 16:698, 1885. 
Merzbacher, L.: Ein eigenartige familiar-hereditare Erkrankungsform (Aplasia axialis extra- 
corticalis congenita), Ztschr. Neurol. u. Psychiat. 3:1, 1910. The matter of the familial 
occurrence of some of these diseases is too complex to be considered in this short paper. Never- 
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explain this apparent familial, or possible genetic, factor. Some of my unpublished studies would 
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28. Wohlwill, F.: Uber Encephalomyelitis bei Masern, Ztschr. Neurol. u. Psychiat. 112:20, 
1928. Marburg, O.: Hereditary Scleroses, Arch. Neurol. & Psychiat. $5:338-352 (April) 1946. 
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posing factor that it cannot be entirely ignored.** In this connection it is interesting 
to note that Osler ** once suggested that neonatal anoxia should be considered as a 
possible cause. Although we do not yet know the exact means by which this alter- 
ation occurs as a response to asphyxia at the time of birth, the frequent history of 
some untoward episode at the time of birth and the frequent association with other 
presumptive anoxial lesions, such as cerebral cysts and microgyria, make it more 
than likely that status marmoratus is a consequence of neonatal asphyxia. Nielsen ** 
came to the same conclusion with respect to his case. 


Fig. 4.—Status marmoratus (thalamus) in a case of dystonia musculorum deformans with 
symptoms since birth. 


CYST FORMATION AS A CONSEQUENCE OF ASPHYXIA 


There are two other cerebral lesions occurring in early life which have been the 
subject of much discussion as to their possible origin. Although both are alike in 
that the ultimate lesion is a cyst, the comparison ends at this point. In one of them, 
porencephaly, the cavitation is large and localized and is the obvious result of dis- 
integration of both the cortex and centrum, while the other, chronic infantile cystic 
degeneration, is characterized by the formation of multiple cystic spaces in the 


33. Norman, R. M.: Etat Marbré of the Corpus Striatum Following Birth Injury, J. Neurol., 
Neurosurg., & Psychiat. 10: 12-25 (Feb.) 1947; Etat Marbré of Thalamus Following Birth 
Injury, Brain 72:83-88 (March) 1949. 

34. Osler, W.: The Cerebral Palsies of Children, Philadelphia, The Blakiston Company, 
1889, 


35. Nielsen, J. M.: Autopsy in a Case of Dystonia Musculorum Deformans, Bull. Los 
Angeles Neurol. Soc. 6:87 (June) 1941. 
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cerebral centrum. Porencephaly has been variously considered as a congenital 
anomaly,°* of inflammatory origin,®* or of occlusion by thrombosis of an artery ** or 


Fig. 5—A, formation of porencephalic cysts in an infant of 3 years; severe asphyxia neona- 
torum with convulsions, spasticity, and ultimate dementia. B, Chronic cystic degeneration of 
infancy in a Negro infant aged 5 months; premature birth (7 months) with rapid delivery and 


postnatal respiratory irregularities. 


36. Heschel, R.: Gehirndefect und Hydrocephalus, Vierteljahrsch. prakt. Heilk. 61:59, 1859. 

37. Striimpell, A.: Uber die acute Encephalitis der Kinder (Polioencephalitis acuta, 
cerebrale Kinderlahmung), Jahrb. Kinderheilk. 22:173, 1884. 

38 Heubner, O.: Uber cerebrale Kinderlahmung, Berlin Klin. Wchnschr. 19:737, 1882. 


A 


76 A. M. A. JOURNAL OF DISEASES OF CHILDREN 


of the cerebral veins.** In recent years it has been recognized that two types of this 
defect may occur *°: the schizencephalies, believed to be developmental anomalies, 
and the encephaloclastic porencephalies. In the second group it has been postulated 
that, in some way, the artery supplying the affected area becomes occluded, resulting 
in softening and ultimate cyst formation (the ultimate result of phagocytic removal 
of the decadent material). Just how this arterial thrombosis occurs has not been 
made clear ; but even though this mechanism proves to be the one responsible for the 
lesion, how does it fit into the scheme of neonatal anoxia? In instances of asphyxia 
following exposure to carbon monoxide with a survival period of a month or more, 
regional softening of the cortex and subcortex has been observed (Fig. 54), 
especially in the parieto-occipital regions where porencephalic lesions are most com- 
monly found. These softenings are apparently the consequence of thrombosis of 
the regional artery, resulting from a proliferation of the endothelial lining of the 
vessel.“ Whether this is the sole factor or only one of the factors responsible in the 
case of neonatal anoxia, no one knows; but the history of some untoward episode 
at the time of delivery, and the frequent association of microgyria as a “label” lesion 
are more than presumptive evidence that asphyxia has something to do with its 
evolution. 


The second cystic disease, chronic infantile cystic degeneration (Fig. 5B), has a 
long history, for the condition was first described by Virchow in 1867.4? Although 
at first suspected of being of inflammatory origin, its early association with birth 
trauma was recognized,** and the assumption that such injuries were the actual 
cause was strengthened by its not uncommon association with subdural hematomas. 
As has already been pointed out, however, the distinction between true traumatic 
effects and those indicative of anoxia have usually not been clearly drawn in cases 
of difficult labor. It is therefore important to emphasize that the frequent association 
of the “label” lesions of microgyria and regional cortical atrophy with such cystic 
change suggests that intrauterine or neonatal anoxia is the ultimate cause. This 
idea is further supported by the fact that cystic degeneration of the cerebral centrum 
has been observed as a late residual of experimental asphyxia after cerebral anoxia 
from carbon monoxide * and nitrous oxide.’ These observations further suggest 
that chronic infantile cystic degeneration in man and swayback in lambs may have a 
similar genesis. 


GENERAL CONSIDERATIONS 


In this very brief survey of the individual lesions which characterize a number 
of the degenerative diseases of the brain of infancy and childhood, an attempt has 
been made to marshall the evidence in favor of their anoxial origin. A summary 


39. Marburg, O.; Rezek, P. R., and Marks, M. B.: Porencephaly: II. Studies in Phlebo- 
thrombosis and Phlebostasis, J. Neuropath. & Exper. Neurol. 4:43-58 (Jan.) 1945. 

40. Yakovlev, P. J., and Wadsworth, R. C.: Double Symmetrical Porencephaly (Schiz- 
encephalies), Tr. Am. Neurol. A. 67:24-29, 1941. 

41. Courville, C. B.: Pathology of the Central Nervous System: A Study Based upon a 
Survey of Lesions Found in a Series of 40,000 Autopsies, ed. 3, Mountain View, Calif., Pacific 
Press Publishing Association, 1950. 

42. Virchow, R.: Zur pathologischen Anatomie des Gehirns, I. Congenitale Encephalities 
und Myelities, Virchow’s Arch. path. Anat. $38:129, 1867. 

43. Sachs, B., and Peterson, F : A Study of Cerebral Palsies of Early Life Based Upon 
an Analysis of 150 Cases, J. Nerv. & Ment. Dis. 17:295, 1890. 
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of this evidence follows. 1. In many instances of these various diseases there is a 
clear-cut history either of some abnormal intrautevine state, of some difficulty at 
delivery, or of the presence of certain postnatal symptoms which in themselves are 
strongly reminiscent of neonatal anoxia. 2. The occurrence of such diseases in early 
life suggests that the cause may be associated with intrauterine or natal states. 3. 
Individual lesions have been produced experimentally in animals, at times as a resid- 
ual of asphyxia neonatorum. 4. Every lesion of the group (with the exception of 
status marmoratus) has been found as a consequence of asphyxia in postnatal life. 5. 
Lesions of more than one type are frequently associated, those of less certain origin 
together with those of unmistakable anoxial genesis. There is the added fact that 
most of these situations do not represent clear-cut, unequivocal clinical entities but 
rather shade off into an indefinite series of symptom-complexes produced by a 
variety of lesions in variable combinations which are found to be quite widely dis- 
tributed in the brain. This further indicates that some generalized process, which 
may act in many different ways under variable circumstances, is the basic etiologic 
factor. 

Why, then, has not all this been previously appreciated? Why has it taken a 
century or more to determine that such a kaleidoscopic variety of organic cerebral 
states may result from anoxia at birth? By way of answer, it should be remembered 
that medical science has been very slow to distinguish between the mechanical 
effects of trauma at birth on the one hand, and the chemical and physiologic effects 
of anoxia which so often accompany birth injuries on the other. In the second place, 
the pathology of anoxia in its various manifestations is a relatively recent product of 
neuropathology. While, to be sure, there have been in the past various theories as to 
the actual effects of anoxia, yet the total concept of diffuse loss of nerve cells in the 
cerebral cortex and corpus striatum, the sclerosing effects of focal necrosis, the late 
residuals of anoxia in the form of demyelination and cyst formation, and the 
secondary changes consequent to the occlusion of vessels following asphyxia have 
not been widely appreciated. Only when the ultimate residuals of asphyxia in its 
widest implications are fully understood can we apply our knowledge to the problem 
of diseases of unknown cause and thus clear up some of the mysteries as to the 
etiology of such diseases. 

What is also important is that if neonatal anoxia is found to produce some of 
these characteristic physical lesions then further implications may be drawn as to the 
origin of some of the similar clinical states occurring in later life. If clinical anoxia 
is commonly characterized by the immediate occurrence of convulsive seizures, is it 
also the responsible factor in some cases of so-called idiopathic epilepsy, as Nielsen ** 
has pointed out? If asphyxia may provoke a pronounced and prolonged psycho- 
neurosis,** may some instances of intractable functional disorders have their genesis 
in minor and overlooked episodes of neonatal anoxia? May not many cases of low 
mentality and of behavior disorders ** be likewise explained? If anoxia can produce 


44. Nielsen, J. M.: Etiology of Idiopathic Epilepsy, Bull. Los Angeles Neurol. Soc. 11:97- 
110 (Sept.-Dec.) 1946. 

45. Fletcher, D. E.: Personality Disintegration Incident to Anoxia, Observations with 
Nitrous Oxide Anesthesia, J. Nerv. & Ment. Dis. 102:392-403 (Oct.) 1945. 

46. Preston, M. I.: Late Behavioral Aspects Found in Cases of Prenatal, Natal, and Post- 
natal Anoxia, J. Pediat. 26:353-366 (April) 1945. 


2 
i 
ad 


78 A. M. A, JOURNAL OF DISEASES OF CHILDREN 


irreparable damage to the corpus striatum, may it not also injure its cellular con- 
stituents and account for some cases of juvenile parkinsonism or even parkinsonism 
of later life? If neonatal anoxia can produce lobar atrophy of infancy and child- 
hood, may it not also be a factor in the later production of lobar sclerosis (Pick’s 
disease) of adult life? If asphyxia neonatorum can produce the lesion of Little’s 
disease, may it not also be ultimately responsible for the spastic paraplegias of aduit 
life? But at present these questions all lie in the field of the hypothetical, a realm 
which should not be seriously invaded until it has been demonstrated that anoxia 
may initiate minimal functional changes in the nerve cell which render it incapable 
of living out its normal life span. 

But in the case of even the well-defined structural entities, all the difficulties 
regarding their production have not been explained. There are yet many details 
of the problem which need illumination. My own studies have made it increasingly 
clear, for example, that many of these residuals are the result of antenatal anoxic 
states which can be explained only by some physical or physiologic disturbance of 
the fetal circulation. Bleeding during pregnancy or interruption of the placental 
circulation by infarction account for only a portion of these lesions. Other diseases 
of the placenta are also known to be responsible. It therefore becomes necessary to 
extend the search from the period of infancy and childhood into the intrauterine 
period. It will also be necessary to look into the abnormal physiologic states which 
leave a permanently and grossly damaged brain without any residual evidence as 
to why the damage occurred. These larger fields of study are now open for critical 
investigation. 

1801 New Jersey Ave. (33). 
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Case Reports 


TREATMENT OF DIAPHRAGMATIC HERNIA IN THE NEWBORN 


RICHARD H. LAWLER, M.D. 
JAMES W. WEST, M.D. 
AND 
EDMUND G. LAWLER, M.D. 
CHICAGO 


ARLY recognition of diaphragmatic hernia in newborn infants and prompt 
treatment are responsible for the progressive lowering of the mortality rate 
associated with this developmental defect. Whereas expectant treatment was more 
popular at one time, this practice has been abandoned in favor of early surgical cor- 
rective measures. 

A consideration of the surgical treatment of this defect requires an understanding 
of the embryology involved.? The ventral division of the diaphragm takes its origin 
from the septum transversum, which divides the abdominal viscera from the heart. 
This septum migrates caudally from the neck region to a station at the level of the 
12th rib. There is a union at this point of the thickened mesodermal cells of the dorsal 
mesentery. There is an opening which remains, however, in each posterolateral 
section of the diaphragm, the pleuroperitoneal canal, until the end of the fourth week, 
at which time a membrane from the pleura, superiorly, and a membrane from the 
peritoneum, inferiorly, cover these openings. Muscle fibers migrate between the 
two membranes to complete the muscular structure of the diaphragm. A failure in 
the fusion of the embryological components of the diaphragm results in openings 
between the pleural and peritoneal cavities and results in the hernias under 
discussion. 

There are three sites for congenital diaphragmatic hernias:* 1. The pleuroperi- 
toneal canal (foramen of Bochdalek) is the most common location, and hernias of 
this type usually occur on the left side. The liver tends to prevent hernias on the 
right side. This hernia is almost always without a sac. 2. Esophageal hiatus hernias 
occur owing to deficient hiatal circular muscle fibers in the diaphragm or to the 
congenital short esophagus which occurs with a portion of the stomach in the pleural 
cavity. The sac is present in this type of hernia. 3. Hernia in the retrosternal space 
(Morgagni’s foramen) is a rare type. It usually possesses a sac. 


From the Surgical Service, Little Company of Mary Hospital, Cook County Hospital and 
Stritch School of Medicine of Loyola University (Dr. R. H. Lawler and Dr. West); from the 
Pediatric Service, Little Company of Mary Hospital and Stritch School of Medicine of Loyola 
University (Dr. E. G. Lawler). 

1. Blackwell, C. C.: Diaphragmatic Hernia in the Newborn, Am. Surg. 17:638-648 (July) 
1951. 

2. Jordan, H. E., and Kindred, J. E.: The Diaphragm, in Textbook of Embryology, Ed. 4, 
New York, Appleton-Century-Crofts Company, Inc., 1942, p. 151. 

3. Ladd, W. E., and Gross, R. E.: Congenital Diaphragmatic Hernia, New England J. Med. 
223:917 (Dec. 5) 1940. 
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The symptoms of congenital diaphragmatic hernia are present at birth. They 
manifest themselves as respiratory, circulatory, and digestive disturbances. The 
degree to which the cardiorespiratory system is embarrassed by displacement from 
the abdominal viscera will determine the severity of the condition. Usually cyanosis, 
especially during feeding, is a prominent sign. Rapid respiratory rate, rapid pulse 
rate, and shift of the apex beat to the right should make the clinician aware of the 
possibility of the condition. The diagnosis of diaphragmatic hernia is usually 
confirmed by the roentgenographic finding of gas-filled loops of bowel in the pleurai 
cavity. 

The treatment of congenital diaphragmatic hernia is early surgical intervention, 
inasmuch as this condition is rarely compatible with life. Preoperative care, includ- 


A, preoperative roentgenogram; B, postoperative roentgenogram. 


ing the passage of a Levin tube, with suction, blood transfusion during the procedure, 
and antibiotic therapy, is routinely used. The anesthesia should contain a high 
concentration of oxygen in a closed system, a tight fitting midget mask usually being 
sufficient. 


Three types of approach have been used. The transthoracic approach is the best 
method in treating adult diaphragmatic hernias because of the adhesions usually 
present. The combined thoracoabdominal approach has been used in rare instances 
of pericardial involvement in the congenital hernias. The most commonly used and 
the best approach in children is the transabdominal method for two reasons: There 
are no adhesions present in diaphragmatic hernias in children, and prompt measures 
must usually be taken to replace the herniated viscera into the abdominal cavity. 
This usually involves undercutting the abdominal incision and closing the wound by 
means of the skin only. A layer closure, as a rule, is too tight and will cause cardio- 
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respiratory distress. Several months are required to allow the abdomen to enlarge 
sufficiently to accommodate the replaced viscera for a layer closure. The treatment 
is essentially one of converting a congenital diaphragmatic hernia into a ventral 
abdominal hernia which can be repaired at a later date. This two-stage method 
results in the lowest mortality rate. 


REPORT OF A CASE 


Case 137080.—A newborn baby girl had a congenital diaphragmatic hernia through the 
pleuroperitoneal canal (foramen of Bochdalek). She presented the symptoms of cyanosis during 
feeding, rapid, shallow respiration, and rapid pulse rates. The apex beat was displaced to the 
right with active bowel sounds in the left chest. Physical examination revealed a poorly 
nourished white girl, 4 days old, who was cyanotic and dyspneic. The apex beat of the heart 
appeared to the right of the midline. Roentgenographic findings were confirmatory. Antero- 
posterior views revealed many loops of gas-filled intestine in the left pleural cavity. The medias- 
tinum was markedly displaced to the right (Fig. 14). 

Therapy for this patient was early and prompt intervention through a transabdominal, left 
paramesial incision. The left pleuroperitoneal canal was located, and its margin determined. 
Air was permitted to enter the left pleural chamber by stretching the opening of the pleuro- 
peritoneal canal, and the viscera were gently brought down into the abdominal cavity. The 
organs which had been herniated included the stomach, a porticn of the duodenum (first part), 
the jejunum, the ileum, the cecum and the appendix, the transverse coion and a part of the left 
colon, the tail and the body of the pancreas, and the spleen. It was immediately obvious that 
the abdomen could not enclose these reduced viscera, and consequently the two-stage operation 
was decided upon. The diaphragmatic defect at the foramen of Bochdalek was closed, using 
size-00 Deknatel surgical silk, in two layers. The skin at the site of the transabdominal incision 
was undercut and closed with interrupted sutures. 

The diaphragmatic hernia was thus converted to a ventral hernia. The postoperative course 
was uneventful. The roentgenographic findings following surgery show the mediastinum in 
the proper position and the left lung inflated to normal expansion (Fig. 18). 


SUMMARY 


Embryology as it refers to congenital diaphragmatic hernia is discussed. The 
positions of the defects are located. The clinical picture is reviewed, and methods of 
treatment are outlined. 

A case is reported, and the two-stage repair, which is the method associated with 
the lowest mortality, is described. 

1150 W. 78th St. 

8650 S. Ashland Ave. (Dr. West). 
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RECURRENT EXTRADURAL CEREBELLAR HEMATOMA 


E. LYLE GAGE, M.D. 
BLUEFIELD, W. VA. 


XTRADURAL cerebellar hematoma is a condition not frequently encountered, 
and no report of recurrence of the condition with ultimate recovery has been 
found in the literature. Munslow' in a recent report stated that only seven cases 
had been found in which extradural hematomae occurring below the tentorium had 
been recognized and cured. The report of the following case, in which there was 
recurrence of hemorrhage and exacerbation of symptoms three days after relief by, 
a first operation, seems justified. 


REPORT OF CASE 


Peggy S., aged 6 years, fell from a bed of average height to the floor, striking on her head. 
She was not unconscious and not believed to be seriously injured. Shortly afterward, however, 
she began to complain of headache, and the following day she was nauseated, vomited, and had 
considerable restlessness. On Jan. 6, 1946, three days after the accident, she was admitted to the ‘ 
Bluefield Sanitarium, and examination revealed a dull but cooperative 6-year-old girl with 
dilated pupils, who complained frequently of right frontal headache and some stiffness of the 
neck. There was marked fullness of the retinal veins, and the physiological cups were obliterated, 
but movements of the eyes and the visual fields were normal. Other cranial nerves were normal, s 
and the reflexes were graded as follows: biceps, 2,2; triceps, 2,2; ulnar, 1,1; radial, 1,1; knee 
jerk, 0,0; ankle jerk, 1,1; plantar, both equivocal; abdominal, 2,2. Coordination of the arms 
was normal, and sensation was normal. A roentgenogram of the skull revealed a questionable 
subperiosteal fracture in the left occipital region. Laboratory tests showed a leucocytosis of 
13,000 cells, a normal differential count, 88% hemoglobin, negative serologic reactions, and 
mild pyuria. 

Since it was evident that there was increased intracranial pressure, bilateral upper occipital 
burr holes were made, and, when no extradural or subdural clot was encountered, a ventriculo- 
gram was done via the right lateral ventricle. The ventricular pressure was slightly increased, 
and roentgenograms revealed the ventricles in their normal position with air in each side, 
although only the right ventricle had been tapped. Following the ventriculogram, the child 
brightened, but 48 hours later she again showed signs of increasing intracranial pressure. On 
Jan. 8, 1946, with the patient under ether anesthesia, a midline suboccipital approach was made i 
to the posterior fossa, and an extradural hemorrhage of the left posterior fossa was evacuated. i 
The clot was large, nearly 1 oz. (28 gm.), and was evidently causing compression and a cerebro- 
spinal-fluid block. No bleeding point was found. The child did well immediately following i 
operation, and it was expected that she would continue to do well, but by Jan. 11 there was 
evidence of returned and increasing intracranial pressure, with bilateral papilledema and 
internal squint. Again the posterior fossa was exposed and the bone removed widely as for a 
classic suboccipital craniotomy. There was a second accumulation of clot on the left, beneath 
the muscle and higher up underneath the bone, apparently coming from a small leak in the 


From the Department of Neurosurgery, Bluefield Sanitarium. 
1. Munslow, R. A.: Extradural Cerebellar Hematomas, J. Neurosurg. 8:542-545 (Sept.) 
1951. 
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lateral sinus, which had not been found before. All bleeding was stopped with crushed muscle; 
the dura was then opened, the cerebellar torfsils freed up, and the arachnoid opened to allow free 
escape of the cerebrospinal fluid and to determine free communication through the aqueduct. 
Following this operation the patient progressed favorably and was discharged from the hospital 
on Jan. 24. By April 13, 1946, Peggy was walking normally, her eyes were straight, with 
20/30 vision, and her health was good. 

She was not examined again until Aug. 18, 1951, when she came in at my request. She had 
grown to be a sturdy, healthy girl of 11, who reportedly had done well in school and behaved as 
other youngsters. Her vision was 20/20 in the left eye and 20/20—1 in the right eye; the 
visual fields were full and the fundi within normal limits. Station and gait, coordination, 
strength, and sensation were normal. She reported a little hearing difficulty, but the audiogram 
was normal. Tonsillectomy and adenoidectomy were recommended by the otolaryngologist to 
relieve Eustachian obstruction. 

COMMENT 


As no other similar case of recurrence of extradural cerebellar hemorrhage with 
recovery has been found in the literature, this case would seem to be unusual. Yet 
certain possible deductions seem justified. Since careful but unsuccessful search 
for a bleeding point was carried out at the first operation within the entire field of 
the clot, even to the left lateral sinus, it seems reasonable to conclude that the second 
bleeding was a true recurrence, rather than the result of an incomplete first opera- 
tion. Jugular compression at the time of the first operation might have revealed 
the bleeding point. The enlargement of the bone opening at the second operation 
was done for assurance rather than of necessity. Opening the dura, freeing the 
cerebellar tonsils, and exposing the aqueduct after evacuating the second clot were 
deliberately carried out to insure complete relief of compression from the clot and 
to help reestablishment of the spinal-fluid circulation. I believe this was important. 


SUMMARY 
A case of recurrent extradural cerebellar hematoma with recovery has been 
presented. A five-year follow-up study has indicated satisfactory rehabilitation. 
Certain inferences regarding the case of this patient have been drawn. 
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CONGENITAL ABSENCE OF THE TIBIA 
Report of a Case in a Negro Infant 


ANGELLA D. FERGUSON, M.D. 
AND 


ROLAND 8B. SCOTT, M.D. 
WASHINGTON, D. C. 


ONGENITAL absence of the tibia is a rare anomaly which is of interest to 

pediatricians and orthopedic surgeons. The cause is obscure. We wish to 
report this case in order to reemphasize the unsatisfactory and controversial status 
of the cause and management of the condition. 


REPORT OF A CASE 


R. F., a full-term Negro boy, was born at Freedmen’s Hospital Oct. 24, 1950, weighing 
2,723.5 gm. The delivery was normal and spontaneous, and the infant was in no distress at birth. 
Both parents were young and in good health. There was no history of trauma to the abdomen 
or exposure to x-rays during pregnancy, but the mother had experienced a moderate amount of 
vomiting and excessive fetal movements. Existence of similar deformities in other members of 
the family was denied. There were no siblings. 

Upon physical examination the infant was found to be normal except for the deformity of 
the right lower extremity (Fig. 1). The right leg was adducted and flexed. Moreover, it was 
rotated to such a degree that the medial side looked upward and was distinctly concave and 
shorter than the lateral side. The deformed leg was 2.8 cm. shorter and was smaller in circum- 
ference than the left leg. The thighs were equal in circumference and length. There was a 
small depression on the lower lateral aspect of the right knee. The skin was intact over the entire 
right leg except for a small excoriated area resembling a pressure sore over the site of the 
prominent distal projection of the fibula which revealed on palpation a hard substance thought 
to be bone. It was evident from palpation that there was only one bone in the right leg. This 
lay near the lateral side of the right extremity; it extended from the depression below the knee 
to the excoriation at the distal part of the extremity and was apparently fibula. The external 
malleolus was easily palpable. The right leg dangled from an unstable knee joint which exhibited 
excessive lateral and rotary motion. The right foot was in extreme equinovarus position, and 
the sole of the foot faced directly forward. The digits were present and appeared normal. 

The hemogram, the results of urinalysis, and the values for blood calcium, phosphorus, and. 
alkaline phosphatase were all within normal limits. The reactions of the infant and parents to 
the Eagle serologic test were negative. Roentgenograms (Fig. 2) showed complete absence of 
the right tibia. The right fibula was 0.7 cm. shorter and 0.6 cm. narrower than the left, but 
otherwise it appeared normal in shape and contour. The proximal tibial center of ossification 
was absent on the right side. The left tibia and fibula appeared normal. There were two tarsal 
centers of ossification at each ankle. The other bones of the feet were present and appeared 
normal. No other gross abnormality of the skeleton was noted. 


From the Department of Pediatrics of Howard University School of Medicine and the 
Pediatric Service of Freedmen’s Hospital. 
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Fig. 1—Photograph showing flexion, adduction, and rotation of the right leg which is 
shorter and smaller than the left. The right foot is in extreme equinovarus position, and the 
é sole of the foot faces forward. The left lower extremity is normal. 


Fig. 2—Roentgenograms showing (A) complete absence of the right tibia and proximal 
tibial center of ossification; (B) normal bones of the left leg. 
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COMMENT 


The true cause of congenital absence of the tibia has not been ascertained. There 
are several theories of origin. These include (1) heredity, (2) endogenous or 
germinal origin, (3) fracture or trauma, (4) musculonervous origin, (5) nutrition, 
(6) amnion adhesions, and (7) virus origin. 

Heredity seems to play a role in a number of cases. Undoubtedly in some cases 
there is a strong familial tendency to bone defects. A variety of bone defects have 
been produced in mice by Bragg,’ who states that abnormalities of the limbs are 
definitely inherited. 

According to the endogenous or germinal theory,’ absence or defect of the long 
bones is caused by a defective anlage of the skeleton. The complete or partial absence 
of a long bone is apparent evidence of the extent of the defect in the anlage. This 
hypothesis seems untenable, since it does not explain cases in which a rudimentary 
tibia is found represented by a fibrous cord, first described by McLaren * in 1889, 
or by cartilaginous nodules.* In these instances the anlage for bone was present, 
but the development was retarded. 

The role of external violence occurring early in pregnancy with resulting fracture 
and resorption of bone has been considered. The fetus floats in a medium almost of 
its own specific gravity, is well surrounded by other organs, and is protected by 
uterine and abdominal walls. It is inconceivable that violence sufficient to interfere 
with growth or to fracture bones should not produce abortion. 

It has been suggested ° that under certain conditions of embryonal nervous excita- 
tion the limbs undergo violent convulsive movements which produce injury to the 
developing muscles and fracture the bones, with eventual destruction. 

Warkany’s ® work is of interest in that it shows that the nutritional factor may 
play an important role in producing abnormalities in the skeleton. He fed rats a 
rachitogenic diet with supplementary vitamin D and obtained defects ranging from 
shortening to complete absence of the tibia in 51 out of 53 specimens examined. 
Defects of the tibia were the most frequent osseous anomaly encountered. It is ques- 
tionable whether similar defects can be produced in the human fetus by dietary 
restriction or deprivation. 

The theory most widely accepted is that defects in bone structure are due to 
pressure from bands and adhesions between the amnion and fetus or from pressure 
on the developing parts of the fetus by an amnion that is too small. According to 
this hypothesis,’ the amnion suffers from external trauma or from an inflammatory 
process in early fetal life. Adhesions are formed in the region of the injured amnion, 


1. Gaenslen, F. J.: Congenital Defects of the Tibia and Fibula, Am. J. Orthoped. Surg. 
12:453-481, 1914-1915. 

2. Bragg, H. J.: Hereditary Abnormalities of the Limbs: Their Origin and Transmission, 
Am. J. Anat. 43:167, 1929. 

3. McLaren, J. S.: A Case of Congenital Absence of the Tibia, J. Anat. & Physiol. 23:598- 
605, 1889. 

4. Dankmeijer, J.: Congenital Absence of the Tibia, Anat. Rec. 62:179-194, 1935. 

5 Young, J. T.: The Etiology of Congenital Absence of the Tibia, Univ. Pennsylvania M. 
Bull. 18:274-287, 1904-1905. 

6. Warkany, J., and Nelson, R. C.: Skeleta! Abnormalities in the Offspring of Rats Reared 
on Deficient Diets, Anat. Rec. 79:83-94, 1941. 
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followed by acute polyhydramnios which causes the adhesive bands to exert traction 
on the extremity, pulling from their places the skin and underlying structures, thus 
isolating them and causing their absorption. 

Lewin’ states that pressure from a small amnion exerted through the normal 
skin may cause ischemia of the deeper structures for a period sufficient to cause their 
death and complete disappearance or impairment of the viability to a point at which 
a rudimentary or defective limb results. Trauma, with the résulting decrease in 
amniotic fluid, must of necessity occur during the early weeks of pregnancy, for 
later the deficiency would cause a distortion of the skeletal parts rather than a 
disappearance of bones already formed. 

Scars over the defective extremity are usually present and cicatrices have been 
described in other body areas.’ In the case presented here, there was a scar at birth 
resembling a pressure area over the prominent distal end of the fibula on the affected 
limb. 

The amniotic adhesion theory, although the most plausible, is nevertheless open 
to several objections. In cases where bone defects are bilateral,’ there is usually 
perfect symmetry. It seems unlikely that adhesive bands could be so accurately 
placed as to cause a symmetrical duplication of the deformity in both limbs. Where 
there is a well-developed and normally directed fibula, as in the case presented 
here, it seems that pressure upon an extremity would not produce ischemia and 
absorption of one bone in the leg and leave the other relatively normal with no 
evidence of pressure. In several instances * there was no history of prenatal disease 
or trauma, and no abnormality of the amnion was noted. 

It has been observed that there is a correlation between maternal rubella and 
malformations in the offspring.® Cataract and other ocular anomalies, as well as 
hypospadias, cleft palate, spina bifida occulta, and talipes equinovarus, have been 
reported in infants following maernal rubella during early pregnancy. Possibly 
defects of the long bones could be the result of prenatal viral infections that were 
not noticed or diagnosed. It seems as if no one theory explains all the conditions 
found. 

Other abnormalities are usually associated with congenital absence of the tibia 
such as hypospadias, cleft palate, congenital dislocation of the hip, atresia ani, 
polydactylia, and syndactylia. The most frequent associated abnormality found, 
however, is talipes equinovarus. Young suggests that the absence of the lower 
end of the tibia or internal malleolus removes the fulcrum for the action of the flexors 
of the foot, permitting extension of the foot and contraction of the tendo achillis. 
The deficient internal malleolus removes the opposition of the adductors of the foot, 
and the member is consequently drawn into a marked varus position. Some degree 
of varus deformity is seen in each case of complete or partial absence of the tibia. 


7. Lewin, P.: Congenital Absence or Defects of Bones of the Extremities, Am. J. Roent- 
genol. 4:431, 1917. 

8. (a) Gaenslen.1 (b) Congdon, R. T.: Congenital Absence of Both Tibiae, Treated by Bone 
Transplants, Northwest Med. 21:214-17, 1922. (c) Davidson, H. J.: A Case of Congenital 
Deformity of the Hands, Supernumerary Toes and Absence of the Tibiae, Am. J. Roentgenol. 
5:434, 1918. 

9. Beswick, R. C.; Werner, R., and Warkany, J.: Congenital Anomalies Following Maternal 
Rubella, Am. J. Dis. Child. 78:334-348 (Sept.) 1949. Bass, M. H.: Fetal Defects Resulting from 
Illness of Pregnant Mothers: Virus Diseases, New York J. Med. 48:1807-1813, 1948. 
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Dankmeijer * found that 77 cases of congenital absence of the tibia had been 
reported up to 1935, of which 21 were bilateral. It was observed 22 times in females 
and 35 times in males. Of the 56 unilateral cases the defect was seen 32 times on 
the right and 6 times on the left; the side was not mentioned in the remaining 18 
cases. Gray ?° found 120 cases reported by 1948. One of us (R. B. S.) * described 
a case of congenital absence of the fibula in a Negro infant. 

In the cases described in the literature, several striking similarities are noted in 
the history and in the position of the leg and foot. Usually the parents and near 
relatives had no similar deformity. The maternal health was uniformly good during 
pregnancy. Sex and race apparently are not predisposing factors.’ The deformity 
usually has the following characteristics. The lower part of the limb is strongly 
adducted with the result that the medial side of the leg faces upward and is concave. 
The medial side is therefore much shorter than the lateral convex side. Usually 
only one bone is palpable in the leg. The defective limb is dwarfed. The foot is 
in equinovarus position of varying degrees. The form of the foot varies from absence 
of the great toe, polydactylia or syndactylia, to a normal foot. 

Roentgenograms reveal complete or partial absence of the tibia. When a portion 
of the tibia is absent, it is usually the middle or lower part, the proximal portion 
tapering toacone. The patella may be absent or situated in an abnormal place. The 
fibula may articulate with the external condyle of the femur or be displaced back- 
ward and up on the shaft of the femur.*® It may be bent, hyperplastic, defective, or 
normal as in this case. It is of interest that most cases of malformation of the tibia 
are associated with congenital abnormalities in other organs and congenital scars and 
dimples, which would lead one to suspect defects of bone. Anatomical examination 
of the lower leg reveals muscular abnormalities. As a rule, the tibialis muscles and 
flexor hallicus longus are absent,* and those present have usually lost their bony 
attachments. The muscles which are present show misplaced origins and insert into 
the region of the rudimentary tibia which is represented by a fibrous bundle with or 
without cartilaginous elements. The main blood vessels and nerves are usually 
normal, but the pathways of their branches are usually aberrant. 


TREATMENT 


Definitive treatment in these cases is controversial and is essentially the problem 
of the orthopedic surgeon. In general, attempts have been made to obtain stability 
of the affected extremity by the use of bone transplants,*” arthrodesis at the ankle 
joint,’* and stabilization of the fibula with bone wedges.’ The first attempt is to 
maintain the fibula in good relation with the femur by the use of casts or other 
appliances, and the foot is carried out of varus and down under the fibula. Later, 
by surgical procedures, the fibula is placed in relation with the astragalus, and an 
artificial knee joint formed with the fibula participating."* Gohn' used a metal 


10. Gray, J. E.: Congenital Absence of the Tibia, Anat. Rec. 101:265-273, 1948. 

11. Scott, R. B.: Congenital Absence of the Fibula: Its Occurrence in a Premature Negro 
Infant, Am. J. Dis. Child. 61:1037-1043 (May) 1941. 

12. Myers, T. H.: Congenital Absence of Tibia: Transplantation of Head of Fibula: Artho- 
desis at the Ankle-Joint, Am. J. Orthoped. Surg. $:72-85, 1905. 

13. Green, W. T.: Personal communication to the authors. 

14. Gohn, G.: Metal Substitutes for Tibia in Children, Deutsche Ztschr. Chir. 171:119-124, 
1922; abstracted in J. A. M. A. 79:690 (Aug. 19) 1922. 
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graft as a substitute for the tibia with poor results, and amputation had to be done 
finally. Some orthopedists feel that amputation is the best approach to this problem, 
as is intended in this case, but the optimum time of operation is open to question.”® 

Congdon * found in one case that ossification can occur up to the third year if 
cartilage for the tibia is present. It has been found that ossification can occur under 
stimulation of use; thus it is desirable that the defective limb remain undisturbed 
as long as feasible. Prognosis for normal gait is poor. Usually after these opera- 
tions the knee joint is stiff, and braces have to be worn in order to give added sup- 
port to the unstable limb. 

SUMMARY 

A case of congenital absence of the tibia in a Negro infant is reported. 

The theories of the origin of this rare anomaly are discussed. 

Treatment is controversial and in general unsatisfactory. 

Prognosis for normal locomotion is poor. 


1114 Girard St. N. W. (9). 


Dr. James R. Gladden of the Division of Orthopedic Surgery, Freedmen’s Hospital, 
examined this infant and gave helpful suggestions in the preparation of this report. 


15. Gladden, J. R.: Personal communication to the authors. 
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Abstracts from Current Literature 


Biochemistry; Bacteriology and Pathology 


Errect or TEMPERATURE ON SuRVIVAL oF CuHiIcK EmMsBryos INFECTED INTRAVENOUSLY 
witn Cryptococcus NeEororMaNns (ToruLa HisTotytica). ALBERT M. KiicMman, A. 
Peter Crane, and Ropert F. Norris, Am. J. M. Sc. 221:273 (March) 1951. 


Intravenous infection of chick embryos with Cryptococcus neoformans produces almost 100% 
mortality. Incubation at 39, 40, and 41 C. markedly increases the rate of survival. At 40 C. the 
organisms are completely destroyed in eight days. Fever therapy is a possible therapeutic 


adjunct in the treatment of humans with Cryptococcosis. HENsKE, Omaha 


IsoLATION OF HiIsTOPLASMA CAPSULATUM AND ALLESCHERIA FROM SoiL. L. AJELLO 
and L. D. Ze1pBerG, Science 113:662 (June 8) 1951. 


The authors report the isolation of a strain of Histoplasma capsulatum from soil samples 
taken in Williamson County, Tenn., an area in which 70% of the population have positive 
cutaneous reactions to histoplasmin, Of a total of 101 soil samples from this locality, only one 
revealed the presence of this organism, whereas Allescheria boydii was isolated on two occasions. 


Forses, Dallas, Texas. 


Tue CompLex PatHoGEeNiIc ACTION OF THE TUBERCLE BACILLUS IN REGARD TO ITs Bio- 
CHEMICAL Makeup. P. F, ARMAND-DELLILE, Presse méd. 58:533 (May 13) 1950. 


Tuberculosis can produce specialized degenerative lesions and also an allergic response 
within an organism, which may result in severe or even fatal congestive reactions. This double 
action has been studied for half a century, and isolation of the various components of the body 
of the bacillus has been accomplished. The lipids will produce the histological changes char- 
acteristic of tuberculosis, but they do not bring out an allergic response, and will not result in 
a positive skin reaction. The nucleoproteins effect no nodular reaction, and only tuberculin will 
elicit a positive skin reaction. The chemical nature of tuberculin is still unknown. 

These observations will influence the use of antibiotics. In cases in which nodular degener- 
ation is present, antibiotics are of no value, but when young bacilli are in the circulation, anti- 


biotics are most efficient. 


Metabolism; Infant Feeding; Milk and Other Foods 


ISOLATION OF A CRYSTALLINE ALBUMIN FROM MILK. B. Davin Potis, H. W. SHMUKLER, 
and J. H. Custer, J. Biol. Chem. 187:349 (Nov.) 1950. 


The authors were able, by means of salt and alcohol fractionation, to isolate and prepare in 
crystalline form a bovine whey albumin. This protein, which makes up approximately 3 to 5% 
of the total protein in cow’s milk, has many physical properties in common with bovine serum 
albumin. The properties measured were molecular weight, optical rotation, isoelectric point, 
and electrophoretic mobility. The authors conclude that the two albumins are probably identical. 


Forses, Dallas, Texas. 


A Mopern Concert or Breast Feepinc. Mitton I. Levine, J. Pediat. 38:472 (April) 
1951, 


The ideal type of infant feeding is the one that gives the greatest mutual satisfaction to mother 
and child. Doctors should encourage breast feeding. Prenatal care should include attention 
to inverted or small nipples and assurance that breast feeding can be a happy and rewarding 
experience. 

Mothers who have no strong attitudes against breast feeding should be encouraged to nurse. 
However, mothers who would rather not nurse and mothers who have varying degrees of fear 
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or antagonism to nursing should not be encouraged to do so. The final decision as to the type of 
feeding must be made by the mother herself. Whatever method a mother finally undertakes, there 
should be no sense of inadequacy or self-reproach, and she should receive every encouragement 


from her physician. MacponaLp, Pittsburgh. 


Bopy IN CHILDREN. Bent J. Fritis-HANseN, Matcotm THOMAS 
STAPLETON, and M. tace, Pediatrics 7:321 (March) 1951. 


Total body water was determined in 24 normal infants and children by means of deuterium 
oxide and simultaneous antipyrine dilution. Good agreement between the two methods was 
found. A micromodification of the antipyrine method was described. Total body water was 
found to be highest in premature and newborn infants, the values ranging from 70 to 80% of 
body weight. A gradual decrease in total body water, expressed as per cent of body weight, 
occurred during the first six months of life. From 6 months to 11 years, total body water was 
found to vary between 53 and 63% of body weight. It was pointed out that when considering 
any one particular case and comparing changes in body water in that case actual amounts of 
body water are a more useful mode of expression than per cent of body weight. This follows 
from the fact that significant changes in the absolute amount of water in the body reflect only 
small changes in terms of body-water concentration. 


THE PERCUTANEOUS ABSORPTION OF WATER. ALINA S. SzCZESNIAK, HENRY SHERMAN, and 
Rosert S. Harris, Science 113:293 (March 16) 1951. 


Using deuterium as a tracer, the authors were able to show that young male rats absorbed 
water when immersed for six to seven hours in a mixture of water and deuterium oxide. 
Shaving the rats did not influence the uptake of deuterium. Measurable quantities of deuterium 
were found in the heart’s blood and in an additional series of rats in whom only the tail was 
immersed. The authors’ data are not sufficient to permit calculations as to the cutaneous 


exchange rates. Forses, Dallas, Texas. 


MANAGEMENT OF Marasmus. D. N. Muxneyee, J. Indian M. A. 20:312 (June) 1951. 


The physiological principles of infant nutrition and changes in the marasmic state are 
discussed. Treatment is discussed from the physiological viewpoint. 


McGuican, Evanston, 


Amino Acips: I. METABOLISM AND PuHysIoLocic SIGNIFICANCE; II. Amino Acip Deter- 
MINATIONS IN BLoop AND URINE. Kurt ScHREIER and Hans PLicxtuun, Ztschr. 
Kinderh. 68:480 (No. 5) 1950. 


The authors describe the metabolism and physiologic significance of 14 amino acids. Their 
method of serum-level determination of amino acids is reported in detail, and the serum levels are 
given for adults, children, infants, and premature infants. The urine values of amino acids in 
24 hours for a 12-year-old child, six infants, and four premature infants are reported and 
detailed studies made on the influence of protein content of the diet on the amino acid elimi- 
nation in two children and two infants. The addition of acid hydrolysate to the diet of two 
children resulted in an increase in the amino acid elimination in urine, and the authors feel that 
such studies of the contents of various amino acids in the urine permit a conclusion as to the 
amino acid value of a given hydrolysate. Gaser, Jerusalem, Israel. 


“PELENTAN SUBSTANCES” IN Breast MILK AND THEIR PARADOXICAL INFLUENCE ON PRO- 
THROMBIN. R. Gosto1, J. Homotka, and K. ZELENKA, Pediat. listy $:225 (April) 1950. 


The influence of “pelentan substance” was studied in 42 newborn and premature babies. The 
“pelentan substances” curve in the blood of nursing mothers was found to differ from the curve 
in other people and there is proof that excreted “pelentan substances” are in breast milk in 
quantities of 3 to 6 mg. per 100 cc. after “pelentan” has been administered to the mother. 
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The presence of “pelentan substances” in the blood of breast-fed infants is demonstrated, and 
a higher frequency of hemorrhages is found among those children as compared with the frequency 
in hemorrhagic disease of the newborn. 

Experimental proof is given that the “pelentan substances” eliminated in breast milk are 
not identical with tromexan “pelentan,” (an anticoagulant of bishydroxycoumarin-like action) ; 
on the contrary, it stimulates the production of prothrombin. 

It is shown that the lowering of the capillary resistance due to the “pelentan substances” 
effects bleedings only in places where the vessel was already injured and irrespective of the 
prothrombin level. The identity of the substance was not ascertained, and it is recommended that 
there be investigation of its eventual use as a substance with vitamin-K-like effect. 


From THE AUTHORS’ SUMMARY. 


Discussion ON ViTAMIN-D MiLK AND HomoGenizep U. HjArne, E. ABRAMSON, 
G. Fiscuer, O. MELLANDER, H. Ronce, A. A. WALLGREN, and B. VaHL- 
guist, Svenska lak-tidning. 47:1213 (May 26) 1950. 


The Stockholm Dairy Company had produced homogenized milk enriched with 450 units of 
vitamin D per liter and issued propaganda for its use. At a special meeting the Swedish 
Pediatric Society discussed the problem, and the opinion was generally expressed that, although 
not exactly necessary, this vitamin-D-enriched milk was an advancement in milk production. It 
was emphasized, however, that routine administration of vitamin D to all infants and small 
children supervised by the welfare centers should continue, even though these children were 
given vitamin-D milk, since the vitamin-D content was regarded as inadequate in the amount of 


milk usually given. WALLGREN, Stockholm, Sweden. 


Fat-ToLerance INVESTIGATIONS. YMKJE M. Trap, Maandschr. kindergeneesk. 19:181 
(Aug.) 1951. 


A study was made to determine whether influences on fat tolerance, which can be found in 
children with celiac disease, are evident in normal children as well. Although the limited scope 
of (he observations permit no definite conclusions, the following tentative conclusions were made. 

1. The fat tolerances in normal children diverge just as much as those in children with celiac 
disease. 2. The variance in the fat numbers can be large in children with a low fat output as well 
as in patients with a high one, which suggests that the condition of the child is only slightly 
responsible for this variance. 3. Even when they are in good condition, patients with celiac 
disease tend to have a lower fat tolerance than normal children, though in individual cases the 
tolerance can be extremely high. 4. The tolerance for the unsaturated part of the butterfat 
is better than that for the saturated part, not only in case of steatorrhea, but in normal children 
as well. 5. Decrease of the fat tolerance under the influence of wheat is possible, not only in 
children with celiac disease but also in those who, according to their fat number, may be con- 
sidered normal. 6. Influences on the fat tolerance affect the unsaturated part of the fat as much 
as the saturated part. 7. The influence of wheat does not always manifest itself in patients with 
celiac disease. 8. The annihilating influence of nicotinamide on the wheat factor could not be con- 
firmed when an amount of 20 mg. per day was administered. 9. There is an indication that the 
fat in feces may be mainly fat excreted from the blood. 10. The fat tolerance in children with 
celiac disease differs only in degree, not in principle, from that in normal children. 


From THE AUTHOR'S SUMMARY. 


Vitamins; Avitaminoses 
VitaMIN D Intoxication. HuGu CHAPLIN Jr., Lincotn D. Clark, and Martan W. Ropes, 
Am. J. M. Sc. 221:369 (April) 1951. 


The characteristics of the syndrome of hypervitaminosis D are described, and data available 
on over 100 cases from the literature are summarized. Seven additional cases seen at the Massa- 
chusetts General Hospital within the past three years are described in some detail, with emphasis 
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upon the findings of band keratitis and metastatic calcium cysts. The histology of these cysts 
is described, as well as the nature of the Ca/P ratio of their contents. 

Current methods for treatment of the syndrome are described. In addition to the already- 
available evidence regarding the inefficiency of nonspecific therapeutic use of vitamin D, as in 
most of the conditions listed in this paper, special stress is laid upon the hazards of such therapy. 
If vitamin D is used in massive doses, it is pointed out that careful follow-up study is obligatory 
for the early detection of clinical and laboratory manifestations of intoxication. 


HENsKE, Omaha. 


THe oF 1-C'¥4-L-Ascorsic Acip 1n Guinea Pics. J. J. Burns, H. B. Burca, 
and C. J. Kina, J. Biol. Chem. 191:501 (Aug.) 1951. 


The authors present the results of a study aimed at a clarification of the metabolic pathways 
followed by ascorbic acid. For this purpose radioactive carbon was incorporated into ascorbic 
acid, which was then given to guinea pigs, both orally and intraperitoneally. Over a period of 
10 days it was found that 66% of the administered radioactive carbon was expired as carbon 
dioxide and that 22% was eliminated in the urine. About one-third of the radioactive carbon 
excreted in the urine was found to be in the form of calcium oxalate, indicating that oxalate is 
an end-product of ascorbic acid metabolism. No marked differences were found in the distri- 
bution of the radioactive ascorbic acid in the organs and tissues of normal and scorbutic guinea 
pigs. There was no detectable incorporation of radioactive carbon into liver glycogen, the 
chondroitin sulfate of cartilage, or the collagen fraction of skin. Forses, Dallas, Texas. 


ViTaMIN A StoRES OF SUCKLINGS FOLLOWING ADMINISTRATION TO THE DAMS OF VITAMIN 
A anp Agueous Mepta. ALBERT E. Soper and ABRAHAM A. ROSENBERG, J. 
Nutrition 42:557 (Dec. 11) 1950. 


Orally ingested vitamin A in an aqueous dispersion is more effectively transferred to milk 


and stored in the suckling than vitamin A in an oily solution. 
FREDEEN, Kansas City, Mo. 


Tue Fotrc Actp AND VITAMIN Biz CONTENT OF THE MILK oF Various Spectres. R. A. 
Cotuins, A. E. Harper, M. Scurerper, and C. A. Etvenjem, J. Nutrition 43:313 
(Feb. 10) 1951. 

The free folic acid and vitamin-B content of milk from cows, goats, sheep, rats, dogs, sows, 
horses, and humans was determined microbiologically. The mean folic acid level of the milk 
from all eight species was found to vary from 1 to 4 ¥ per liter. The colostrum of the cow and 
the goat was observed to be higher in both folic acid and vitamin Bi than the regular milk of 
these species. The average vitamin-Bz content of milk from the cows, sheep, and goats studied 
was 6.6, 1.4, and 0.12 7 per liter, respectively. Commercial cow’s milk was found to contain 
1.6 to 6.5 ¥ of vitamin Bis per liter. The mean folic acid and vitamin Biz content of the milk 
from five human subjects were found to be 0.71 and 0.41 ¥ per liter. 


FREDEEN, Kansas City, Mo. 


RELATIVE EFFECTIVENESS OF VITAMINS A AND D IN O1L AND IN Water. R. C. ELLINGSON, 
F. G. McDona.p, O. N. MASSENGALE, and W. M. Cox Jr., Pediatrics 8:107 (July) 1951. 


When very low doses (1, 2, 3, or 10 units daily) of vitamin A in aqueous, emulsified, and oily 
preparations were administered to vitamin-A-deficient rats, growth response and cure of 
xerophthalmia were identical at comparable intake levels. Since the effect of rapid absorption 
and large liver storage (as claimed for water-soluble preparations) might not be operative at 
these low daily doses, relatively small single doses (14 to 140 units) of vitamin A in the three 
preparations were administered to vitamin-A-deficient rats. There was no difference in the 
average gains in weight or survival times of comparable groups of rats. 

When low doses of vitamin A were administered to vitamin-A-deficient rats, the liver storages 
were equal for the water and oil solutions at comparable dosage levels of 10, 20, and 40 units. At 
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higher dosages, the aqueous and emulsified preparations resulted in larger storage than the oil 
solution. The antirachitic effectiveness in rats of calciferol, activated 7-dehydrocholesterol, 
and a mixture of D vitamins, such as in fish liver oil, was the same, irrespective of whether 
the vitamin was dissolved in oil or dispersed in water. 

The data are interpreted to mean that the rapid absorption and high liver storage, as observed 
when excessive doses of certain vitamin-A preparations are administered, do not determine 
effectiveness when such preparations are given at ordinary prophylactic or therapeutic levels. 
At such levels an equivalence in effectiveness for oily, aqueous, and emulsified preparations 


has been demonstrated. From THE AuTHoRS’ SUMMARY. 


RESPONSE TO ADRENOCORTICOTROPHIC HORMONE IN CLINICAL Scurvy. Henry S. TREAGER, 
Georce J. GaBuzpa, NoRMAN ZAMCHECK, and Cuartes S. Davipson, Proc. Soc. Exper. 
Biol & Med. 75:517 (Nov.) 1950. 


Each of five patients with clinical scurvy, ages 36 to 75, were studied metabolically, and 
ascorbic acid was withheld. The corticotropin (ACTH) test was done in all patients in the 
scorbutic stage and repeated in four patients after the administration of ascorbic acid. One 
patient died on the sixth day of the study. The blood eosinophile response to corticotropin 
was that expected of patients with normal adrenal function and did not change following treat- 
ment with ascorbic acid. The authors state that it may be postulated that ascorbic acid is not 
necessary for the various adrenal functions studied or else there was residual ascorbic acid in 


the adrenals of these patients. Hansen Galvestte. Texas 


Tue INFLUENCE oF AscorBic ACID PRETREATMENT OF THE LEUCOCYTE RESPONSE OF RATS 
Exposep to SuppEN Stress. Hases Baccuus and A. Toompas, Science 
113:269 (March 9) 1951. 


Since previous workers had shown that ascorbic acid prevents the adrenal hypertrophy seen 
in animals exposed to cold, the authors decided to study the role of ascorbic acid in adrenal 
physiology through observations of leucocyte counts. In control animals injection of epinephrine 
regularly caused a reduction in the eosinophile count; whereas, in those animals given 150 mg. 
of ascorbic acid six hours prior to epinephrine injection no fall in eosinophiles was observed; 
in fact, a definite eosinophilia was noted. Histological examination of the adrenal glands 
indicated depletion of steroids and ascorbic acid in the control animals given epinephrine, whereas 
the animals who were pretreated with ascorbic acid were free from such changes. 


Forses, Dallas, Texas. 


AcTION OF SEx HorMoNES (ESTROGENS AND ANDROGENS) IN THERAPY OF HUMAN RICKETS 
WITH SPECIAL REGARD TO INORGANIC CALCIUM-PHOSPHORUS RELATIONS IN THE BLOOD. 
Grovanni Bot, Ann. ital. pediat. 4:141 (April) 1951. 


The author, who had already studied the connection between thyroid functions and rachitism, 
now reports the results of his studies of the action of androgens and estrogens on rachitic 
subjects, chiefly the alterations of inorganic phosphoremia and calcemia. He gives some hints 
on the structural affinity of these hormones with vitamin D and mentions previous observations, 


chiefly experimental. He reports data obtained for both types of hormones on rachitic and 


nonrachitic subjects. Til 


Protein Hyprotysates AND Ricxets. E. G. ScHuttze, Ztschr. Kinderh. 68:575 (No. 6) 
1950. 


Calcium occurs in the blood serum as ionized calcium, as colloid (protein bound), and in a 
complex, absorbable, ultrafiltrable form. This last form seems to be a compound in which the 
calcium is linked to organic acids, probably amino acids. This led to the thought that amino 
acids may have a preventive or curative effect upon rickets. The author studied this possibility 
on rats as well as on human infants, and he came to the conclusion that neither acid hydrolysates 
nor enzyme hydrolysates of casein had any effect in the prevention or treatment of rickets. 


Gtaser, Jerusalem, Israel. 
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ExcrETION oF AMINO ACIDS IN THE URINE IN A PATIENT witH Scurvy. J. H. P. Jonxis 
and S. K. WapMan, Maandschr. kindergeneesk. 18:251 (Jan.) 1950. 


In a patient with vitamin-C deficiency, an increased amino acid concentration in the blood 
and urine was found. Besides many amino acids, the urine also contained amino acid conjugates 
and peptides. After administration of vitamin C the amino acid concentration of the blood 
decreased first, the excretion of amino nitrogen returning to the normal level only some days 
later. The authors discuss the possible causes of this disturbance. 


From THE AuTHORS’ SUMMARY. 


MANIFESTATIONS IN 75 Cases OF ViITAMIN-B-CompLex Dericirency. D. AFONSKY, 


Chinese M. J. 67:243 (May) 1949. 

In a girls’ school, where the menu contained no milk or eggs and almost no meat, the staple 
diet consisted of crude polished rice, bean curd, and local vegetables, with a predominance of 
Chinese cabbage, bean sprouts, sweet potato, and turnips. Turnip greens were not used. 
Seventy-five girls, 35.7% of the student body, showed signs of vitamin-B-complex deficiency. 

The most common lingual manifestation was engorgement and hypertrophy of fungiform 
papillae, signs of the acute form of niacin deficiency, although signs of chronic aniacinosis with 
marked atrophy of the papillae were also seen. Angular stomatitis, characteristic of riboflavin 
deficiency, occurred in 9.6% of the cases. It is interesting that no active Vincent's infection was 
seen, despite the fact that the organisms were often recovered on smears. 

Deficiencies in one of the factors of the vitamin B complex are often associated with 
deficiencies in other factors, although the deficiency in one may be more pronounced than in 
others. The oral symptoms of thiamine deficiency may be obscure, and there are many variations 
in the symptoms of riboflavin and niacin deficiency. Treatment should, therefore, include the 
use of all three factors. In this study niacinamide, riboflavin, and dried yeast were administered 
for 10 days. The beneficial results were striking. MacponaLp, Pittsburgh. 


Hygiene; Growth and Nutrition; Public Health 


Tue RELATION OF BirtH WEIGHT TO PuysicaL GrowtH: A Statisticat Stupy. R. S. 
IttincwortH, C. C. Harvey and G. H. Jowett, Arch. Dis. Childhood 25:380 (Dec.) 
1950. 

The weight, standing and sitting height, pelvic girth, and chest and calf circumference were 
measured in 238 children, 5 to 8 years old, of three birth-weight groups (5 Ib. 8 oz. [2,500 gm.], 
or less; 7 Ib. 2 oz. to 7 .u. 6 oz. [3,200 to 3,300 gm.]; and 8 lb. 8 oz. [3,900 gm.], or more), and 
these data were analyzed by statistical methods. In ali measurements the children of the lowest 
birth-weight groups were smaller than those of the largest birth-weight group, the measurements 
of the children of average birth weight falling (in all cases except in sitting height) between the 
two. Most of these differences were of statistical significance. Ketty, Milwaukee. 


Cu1Lp Morsipity DEMONSTRATED IN A GENERAL HospitaL. E. M. Poutton, Arch. Dis. 
Childhood 25:392 (Dec.) 1950. 

The sick rate of children has been studied by analyzing the admissions of children to a general 
hospital over a period of two years. The age incidence of the commoner diseases is described, 
the age and sex incidence of fractures, burns, and other injuries are mentioned briefly, and the 
frequency of their occurrence is approximately assessed. Ketzy, Milweakes. 


GROWTH AND DEVELOPMENT IN THE CHILD: Its ScientiFIc AND CLINICAL VALUE. G. 
pE Tont, Acta pediat. espafi. 9:553 (May) 1951. 
Studies were done on the growth and development of children at the Growth and Development 
Center of the Clinical Pediatric Department of the University of Genoa, Italy. 
The methods used are described. The author gives the history of such studies in the United 
States, including studies in Iowa and California, at Harvard University, and by Gesell at Yale 
University. He also gives briefly an account of European studies. 
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The use and disadvantages of Wetzel grids are also discussed. At the Auxology Center 
at Genoa, a modified classification similar to but simpler than the Wetzel grid is used. There 
are eight groups in this classification. The author discusses the use of growth and development 
studies clinically, and he feels that not only pediatricians but also general practitioners could 
learn much from the use of such studies. ALLEN, Santa Fe, N. M. 


Some CONSIDERATIONS OF NORMAL AND ABNORMAL BroLoGicaL Types AMONG SCHOOL 
CHILDREN OF MApRID: PRELIMINARY Note on 1,000 E. ConpE GARGALLO, 
Acta pediat. espafi. 9:591 (May) 1951. 


Gargollo presents a preliminary study on growth and development of 1,000 children in the 
schools of Madrid, Spain. There were 500 girls studied yearly from the age of 3 to 13 years, 
and the same number of boys from the age of 4 to 13 years. The constitutional biometric 
classification of Prende was used, and the work done parallels in most ways that done by de Toni 
at the Auxological Center at the University of Genoa. A larger number of students are to be 
included in further study in order to correct errors which may be found in the study of this 


small number. ALLEN, Santa Fe, N. M. 


Inrant NATALITY AND MortTaity 1n Bottvia. MANUEL MERCADO MontTeERO, Bol. Inst. 
internac. am. protec. infancia 25:113 (June) 1951. 


The author concludes that the hygienic and sanitary conditions of Bolivia are excessively 
backward. The data analyzed referred to cities, and it is easy to imagine the conditions which 
may be found in rural areas, where the inhabitants do not have any available aid in this field. 
As long as birth and death registrations are not well organized in Bolivia, any statistical work 
will be of little efficacy. Nevertheless this study may be considered as a real and effective sample 


of the actual demographic condition of Bolivia. Gautas Rvenstes Tih 


VotuntTary ACKOWLEDGEMENT OF ILLEGITIMATE INFANTS BY MOTHERS AT THE PROVINCIAL 
INsTITUTE OF INFANCY AT Sassari. G. A. Prana, Ann. ital. pediat. 2:558 (Dec.) 1950. 


The author gives the data on the acknowledgment of illegitimate children by year, 1945 to 


1949, in the foundling hospital of Sassari, Italy. Fanon tue Atewoe's Suumany. 


CoRRESPONDENCE Courses FoR Motuers. E. G. KarMAnova and B. RopMan, Pediatria 
2:55 (March-April) 1951. 


The authors describe the organization of correspondence courses for mothers, which began in 
1930 and were taken over by the Department of Public Health Education and enlarged in 1944. 
At first the plan included a 16-lecture course in the following subjects: care of breast-fed infant ; 
development of infant; rickets; dysentery; gastrointestinal symptams in early childhood; care 
of child from 1 to 4 years; scarlatina; diphtheria; influenza, measles, and whooping cough; 
tuberculosis; prevention of accidents to children, and a few others. 

Limited at first to 10,000, distribution increased to 100,000 in 1950. Many courses have been 
added since then. A local physician and a consulting clinic of the given region are required 
to be in charge and help mothers. Method of teaching differs in various localities. The course 
takes three to six months, depending upon mothers’ circumstances and time available. The 
aim is to give systematic knowledge of care of children to mothers who are unable to attend 
lectures and discussions. Polls are conducted among mothers to attain newer and better methods 
of approach. In spite of general education, many mothers lacked the necessary fundamental 
knowledge of care and understanding of infants and children. It was observed that they had 
better understanding of the prophylaxis of gastrointestinal diseases than of general care. Their 
knowledge of rickets or how to prevent it was limited. 

Mothers are asked to answer questions pertaining to their methods of study and the time 
consumed. It is of interest that, with rare exception, the outlined lectures are read not only by 
the mothers but by most adult members of the family and friends as well. The immediate 
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practical application of the knowledge gained is obvious from the answers received. Periodic 
examinations through questions and practical demonstrations are conducted by consulting centers 
in each town or village. Constant growth of correspondence courses for both parents and the 


duty of pediatricians to utilize the opportunity are stressed. Boper, Los Angeles 


Primary INFANT Mortatity DuRING AND AFTER THE WAR IN FLORENCE. ALESSANDRO 


Breser, Riv. clin. pediat. 49:271 (April) 1951. 
The author gives a review of infant mortality before, during, and after the war (1930 to 1949) 
in Florence, Italy. From THE AuTHoR’s SUMMARY. 


H. CzermMak, Wien. klin. Wehnschr. 


InFANT WELFARE WITHIN AND OutsIDE AUSTRIA. 
63:146 (Feb. 23) 1951. 
Infant mortality in Austria over several periods is discussed and compared with that of other 
countries. AmBerc, Rochester, Minn. 


Prematurity and Congenital Deformities 


A Case or TurNeER’s SyNpROME. Guy C. CuNNINGHAM and Joun F. Hartey, J. Pediat. 

38:738 (June) 1951. 

Turner’s syndrome consists of a congenital webbing of the neck, a deformity of the elbow 
(cubitus valgus), and genital infantilism. Of the few reported cases, most have been in females. 
This patient, a 7-year-old boy, has the third reported instance of Turner’s syndrome in a male. 
MACDONALD, Pittsburgh. 


INDWELLING POLYETHYLENE NASOGASTRIC TUBE FOR FEEDING PREMATURE INFANTS. S. 
Royce, C. Tepper, W. Watson, and R. Day, Pediatrics 8:79 (July) 1951. 


Experiences with an indwelling polyethylene nasogastric tube in feeding 30 small premature 
infants for periods varying from 7 to 49 days have been described. The technic has the following 
advantages. 1. The interval between feedings may be shortened, if necessary, without any 
increase in the likelihood of esophageal irritation. 2. Feedings disturb the infant so little as to 
cause no fatigue. 3. Feeding can be accomplished so easily that less skill is demanded of the 
nurse. 

Two of the 30 infants died, and each had an ulcer in the upper, anterior part of the esophagus. 
Similar ulcers were noted by Gruenwald and Marsh in 16.66% of 310 autopsies on infants. In 
two other infants a purulent rhinitis developed on the side of the tube. Each infant suffered from 

' other seemingly unrelated infections at the time. Thrush was never noted. Occult blood was 
absent in the 50 stools obtained from 18 infants, as indicated by a negative guaiac test. Nine of 
the 10 infants weighing less than 1,000 gm. at birth survived, as did 15 of the 16 who weighed 
1,000 to 1,499 gm. 

A complete evaluation of esophageal irritation in tube feeding as compared with gavage 
feeding will require a more extended study. Results so far with the polyethylene tube lead the 
authors to believe it to be a better device for feeding premature infants than either the rubber 


gavage tube repeatedly inserted or the dropper. Tax Avrmons’ Summary 


Errects or ACTH 1n Premature Ineants. W. A. SILveRMAN, R. L. Day, and F. C. Biopt, 
Pediatrics 8:177 (Aug.) 1951. 

In an effort to inhibit the progress of the proliferative vascular changes in the early stages 
of retrolental fibroplasia, 19 premature infants were treated with corticotropin (ACTH). The 
age of the infants at the start of treatment ranged from 15 to 84 days. The hormone was given 
in courses of 9 to 27 days, with dosage varying from 1.7 to 20 mg. per kilogram of body weight 
per day. Five infants received second courses of corticotropin. Two patients died following 
completion of therapy. 
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Hyperirritability, ravenousness, tachycardia, papular skin eruption, pitting edema, regurgita- 
tion, postinjection pallor and facies of Cushing’s syndrome appeared during the course of cortico- 
tropin administration. Intercurrent infections, which responded to antibacterial therapy, occurred 
during hormone treatment. The urinary output of formaldehydogenic steroids increased 
markedly under the influence of the drug. 

The average daily weight gains of the treated infants, calculated for comparable periods 
before, during, and after treatment were 24.9, 9.3, and 42.7 gm. per day, respectively. Increased 
caloric increase during therapy failed to modify the inhibiting influence of corticotropin on daily 
weight gain. “Rebound” increase in the rate of daily gain was noted following cessation of 
therapy. 

Measurements of the length of the fibula were obtained from serial roentgenograms at 3- 
and 4-day intervals in 12 of the 19 corticotropin-treated patients. Growth in length of the fibula 
was retarded during therapy, and rebound increase in the rate of growth in length of this 
bone was noted upon cessation of treatment. Serial measurements of the occipitofrontal cir- 
cumference of the head revealed changes in rate of growth during and following therapy that 
paralleled the fibular measurements. 

The physical growth of presumedly identical twins, only one of whom had received treatment, 
was compared. The differences between the two infants in their physical dimensions were of the 
same order at the age of 10 months as they had been before therapy. 


From THE AUTHORS’ SUMMARY. 


CONGENITAL HEMIHYPERTROPHY WITH LYMPHANGIOMA. J. ALED WiLutams, Arch. Dis. 
Childhood 26:158 (April) 1951. 
Hemihypertrophy in a 6-year-old girl is reported, with notes on theories of origin and 
clinical features. This particular case was of interest in that it exhibited a complete hemilymph- 
angiectasis, including hemimacroglossia, associated with a large lymphangioma on the back. 


KeEtty, Milwaukee. 


A Case or GarGoyLisM. GEOFFREY C. DE Crespicny, Clin. Rep. Adelaide Child. Hosp. 2:15 
(May-Nov.) 1951. 


The literature is reviewed and a case of lipochondrodystrophy (gargoylism) presented in 


detail. McGutiean, Evanston, Ill. 


Pancreatic ENzYMES IN PREMATURE INFANTS. RuTH GsCHWIND, Ann. pediat. 175:169 
(July-Aug.) 1950. 

In 56 pancreas glands from 38 premature and 18 mature babies the quantitative contents of 
lipase, diastase, and trypsin were examined. The investigation showed that the presence of 
lipase and diastase could frequently not be demonstrated in young premature babies and that 
the values in premature babies and in very young mature babies are very low in any case. 
Trypsin could be found in every case, but in the young premature infants it was mostly in very 
small amounts. 

In order to characterize the proteolytic power, the author compared the product of enzyme 
activity and weight of the glands in the different weight classes. The product is called proteolytic 
number. This decreases with increasing immaturity, and it decreases considerably more than 
the protein requirements. This behavior supports the practice of adding amino acids to breast 
milk for the raising of very small premature babies. 

In a full-term baby of 5 months with fibrocystic disease of the pancreas, a very small content 
of all three enzymes was found. No deviations in the enzyme content of the organ were found 
in intoxication. 


From THE AuTHOR’s SUMMARY. 
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E. FrREUDENBERG and W. TosLer, Ann. 


INTERSTITIAL PNEUMONIA IN THE PREMATURE. 
pediat. 175:185 (July-Aug.) 1950. 
Interstitial pneumonia of premature babies, with a mortality of 21.7% among the 707 cases 

observed in Switzerland from 1941 till the end of 1949, represents an important illness. 

There is no doubt that full-term children may also be affected, but premature infants are 
attacked with such a preponderance that one is justified in calling the disease an affection of the 
premature child. Because there is much evidence of contagiousness, interstitial pneumonia must 
be considered an infectious disease, and a virus infection must be assumed because bacteria have 
never been found. There is no connection with the usual “cold” diseases, rhinitis, pharyngitis, 
and bronchitis, nor with enteritis. 

Several clinical signs, among them hematological differences, distinguish interstitial pneu- 
monia from other virus pneumonias. The reason may be that a different organism is responsible 
or that there is a different age-conditioned reaction of the child. The natural resistance of 
full-term infants and relatively older children emphasizes the constitutional conditions of the 
illness, among which the disappearance of the antibodies received at birth toward the end of the 
first trimenon (when the illness is most frequent) seems worth considering. Attempts at pro- 
phylaxis with human gamma globulin did not show results in support of this hypothesis. Treat- 
ment with aureomycin and chloramphenicol has been tried in a limited number of cases but has 


proved of doubtful value. FrRoM THE AUTHORS’ SUMMARY. 


Dan Los-EHLER’s SYNDROME. E. Rossi and H. Anost, Helvet. pediat. acta 6:245 (June) 1951. 


Five new cases of Danlos’ syndrome are reported from the pediatric and dermatological 
departments of the University Hospital, Zurich, Switzerland. The disease should be classified 
with the multiple hereditary abnormalities affecting children. The classic syndrome includes 
cutis hyperelastica, abnormal range of movements of the joints in extension, poor resistance of 

® the skin to trivial trauma, with a tendency to formation of atrophic scars and hematomas. To 
these signs and symptoms must be added degenerative stigmas and multiple deformities. Since 
variants of the multiple deformities are usually seen among members of the same family through 
different generations, it must be assumed that this is a hereditary condition which, according to 
the theories of Hanhart, is of the facultative dominant character. The authors suggest that 
Danlos’ syndrome resembles the pterygium syndrome sufficiently closely that the former should 
be considered a forerunner of the latter. Grutezz, Evanston, Ill. 


Uttimate Procnosis 1n Immaturity, Basep on 543 Cases. P. Brusa and P. MENGHI, 


Minerva pediat. 3:218 (April) 1951. 

A study of 543 premature infants, born between 1935 and 1945, revealed that the somatic and 
mental development had reached normal in the great majority of cases. After the second year 
of life, the mortality rate of children born prematurely was no different from the rate of children 
born at term. The incidence of respiratory infections and of congenital syphilis was higher 
in children born prematurely than in children born at term. Hiccrns, Boston. 


PHANEROGENESIS OF PrimorpIAL Dwarrs. B. RuppeR and E. Kipper, Ztschr. Kinderh. 
68:567 (No. 6) 1950. 
The authors feel that primordial dwarfs are not the product of pathological hereditary factors 
but rather of physiological “small-growth factors” as a result of the tendency of selective 
marriage between people of small size. Four family trees are presented. 


GLasER, Jerusalem, Israel. 


Fat BALANCE IN PREMATURE INFANTS. R. Gostor and J. Homorka, Pediat. listy 6:29 
(No. 1) 1951. 
Fat-balance studies were performed on 20 premature babies. A short commentary on the 
dynamic concept of fat metabolism is outlined and shows that fecal fat is not only endogenous 


but also exogenous in origin. In these studies characteristic steatorrhea, dependent upon the 
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quality, the mode of administration, and, partly, the quantity of digested fat, was ascertained. 
The necessary quantity of fat in the food of premature infants was shown to be very small, 
and a food low in fat was shown to be not only without later sequelae but actually advantageous 
if fat-soluble vitamins were administered in sufficient quantity. 


From THE AUTHORS’ SUMMARY. 


ORGANIZATION OF NEWBORN DEPARTMENTS: 8, CARE OF PREMATURE INFANTS. E. ELEFANT, 
Z. Nejyepia, and I. Vonprakova, Pediat. listy 6:182 (No. 2) 1951. 


The care given to premature infants by obstetricians and pediatricians after birth and during 
the first days of life is reported. They are cared for at special centers for premature infants 


or in separated rooms in obstetric departments. Gevixn: Bvenstes. iff 
ad 


HyPERTELEORISM WITH PoLypDacTyLy, HyPERPHALANGY WITH SPATULATE Dicits. D. P. 
R. Keizer, Maandschr. kindergeneesk. 18:373 (No. 10) 1950. 


A girl 7 years old exhibited a heretofore unknown congenital malformation consisting in 
hypertelorism, hyperphalangism, polydactylism, and digiti spatulaformes. 


FroM THE AUTHOR'S SUMMARY. 


FaMILiaAL, CONGENITAL NEUROECTODERMAL Dyspiasia. W. H. H. TEGELAERS, Maandschr. 
kindergeneesk. 18:376 (No. 10) 1950. 


A description of a familial congenital neuroextodermal dysplasia, total alopecia, and palmar 
and plantar hyperkeratosis, in combination with disorders of the central nervous system, in four 


of five children of one family is presented. From tee Aurnon’s Suxmany 


SpreENGEL’s Derormity. F. Y. Koo and C. L. Kuo, Chinese M. J. 67:214 (April) 1949. 


The authors describe a case of bilateral Sprengel’s deformity associated with multiple 
anomalies of the cervicodorsal spine and ribs. The patient also had bilateral retrobulbar neuritis 


of unexplained cause. MacponaLb, Pittsburgh. 


Newborn 


ROENTGENOLOGICAL MANIFESTATIONS OF GASTRODUODENAL ULCERATION IN THE NEWBORN. 
Leste L. Lemax, Am. J. Roentgenol. 66:191 (Aug.) 1951. 


Gastroduodenal ulceration in newborn infants is not common. The cause is unknown. Among 
the possible contributing factors are {1) circulatory disturbances of the gastrointestinal tract, 
(2) high gastric acidity, (3) trauma secondary to gavage, (4) sepsis, and (5) burns and marasmus. 
A high incidence of brain damage and prematurity was noted in association with gastroduodenal 
ulceration in the 18 cases presented. Four of the 18 cases were examined roentgenologically, 
and they demonstrated a gas-distended stomach, with little or no gas in the small bowel. If 
pyloric stenosis and pyloric atresia are excluded, this is indicative of gastroduodenal ulceration. 


Hopeson, Rochester, Minn. 


ROENTGEN CHANGES IN THE Upper INTESTINAL TRACT FOLLOWING THE USE OF CALCIUM 
CHLORIDE IN NEONATAL TETANY. WENDELL C. HALL, Am. J. Roentgenol. 66:204 (Aug.) 
1951, 


Administration of calcium chloride orally, even in small doses, as a method of treatment for 
neonatal tetany, may produce necrosis of the lining tissues of the stomach, duodenum, and 
jejunum, Secondary deposits of calcium in the walls of the stomach, duodenum, and jejunum, 
with cicatricial changes, may occur following the mucosal damage, and roentgenograms of the 
abdomen may reveal the calcification two weeks after administration of calcium chloride. 


Hopcson, Rochester, Minn. 
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CompuLsory ROOMING-IN IN THE WARD AND PrivaTE NeEwBORN SERVICE AT DUKE 
Hospitat. AnGcus McBrype, J. A. M. A. 145:625 (March 3) 1951. 


Without significant new equipment or expense the large nursery on the maternity floor at 
Duke Hospital, Durham, N. C., was discontinued, and rooming-in on a compulsory basis was 
tried for a period of three years. The infant was bathed and dressed in the delivery room and 
placed in a bassinet which was put at the mother’s bedside immediately. The infant and the 
mother were watched closely for the first 24 hours, and then, under guidance, the mother took 
over the care of the infant if she wanted to. For the most part the nurses did both obstetric 
and pediatric nursing. At first there was some turmoil, but there were no resignations. The 


operating costs were less than when there was a large nursery. 
KIMBALL, Evanston, III. 


Tue Function oF A Recovery NuRSERY IN A LARGE Maternity Hospitat. ALLAN 
Bioxsom, J. Pediat. 38:618 (May) 1951. 

Full-term infants sometimes manifest difficulties in the first 24 to 48 hours that require special 
nursing care. Bloxsom has solved the problem of special care for these infants by building a 
“recovery nursery” within the same hospital unit as the premature nurseries. By combining the 
physical plant of the recovery nursery and the premature nursery, he is able to provide enough 
population to stabilize the nursing personnel and to fill the available hospital space that could 
not be filled by either a premature or a recovery nursery alone. The advantages to the infants 


are obvious. MAacponaLp, Pittsburgh. 


Hemo.tytic DISEASE OF THE NEWBORN IN Dizycotic Twins: AN INTERESTING FAMILY 
History. JAMEs J. Ketty and G. JAMes SHAFFER, J. Pediat. 38:717 (June) 1951. 


The authors report an instance of hemolytic disease of the newborn in dizygotic twins. In 
this family there were 12 full-term births. Five children are now living. They are Rh +, 
with the same blood grouping as the father. Six children have died with signs consistent with 
hemolytic disease of the newborn. One child, the first, apparently died of birth trauma. It is 
interesting that the surviving children were not the first born and that the deaths from hemolytic 
disease were not consecutive. 

The twins reported here reacted differently to their exposure to the Rh antibody. The first 
twin was apparently in fair condition at birth. The red blood cell count and hemoglobin 
maintained adequate levels. The nucleated red blood cells, after an initial rise, gradually 
disappeared within 24 hours. He was not given transfusions. On the fourth hospital day he 
suddenly: deteriorated in appearance. He died on the fifth day. The other twin, a few hours 
after birth, showed a marked drop in lremoglobin and red blood cell count and 4 rise in nucleated 
red blood cells. He was given an exchange transfusion six hours after birth. He survived. 


MAcDONALD, Pittsburgh. 


SALMONELLA INFECTIONS OF THE NEWBORN INFANT. HAROLD C. Epstein, Apo_tr Hocu- 
WALD, and RosEMARY AsHE, J. Pediat. 38:723 (June) 1951. 


A severe epidemic of diarrhea broke out in a newborn nursery, affecting 18 of 34 exposed 
infants. The causative organism was finally identified as Salmonella sp. (Type Oranienburg). 
In the subsequent bacteriologic research, this organism was cultured from a bottle-warmer used 
in the nursery, and further search revealed the organism in the stools of an electrician who had 
repaired the bottle-warmer a few days prior to the outbreak. The infants in this epidemic were 
seriously ill. Administration of aureomycin in doses of 25 mg. per kilogram of body weight was 
ineffective. Three of these infants died. 

In another epidemic, 8 of 33 exposed infants became infected. The organism, Salmonella sp. 
(Type Barielly), was traced to the mother of the first infant affected. The disease was mild, and 
all babies recovered. The use of aureomycin may have been effective in this second outbreak. 


MacbDona_p, Pittsburgh. 
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PuLMoNARY HyALINE MEMBRANES IN NEWBORN INFANTS. W. Brystap, B. H. LanprIna, 
and C. A. Smiru, Pediatrics 8:5 (July) 1951. 


The results of analysis of 509 consecutive autopsies on newborn or stillborn infants with 
regard to the occurrence of pulmonary hyaline membranes are presented. These membranes 
occurred most commonly in premature infants and in full-term infants with a history of some 
complication of pregnancy, labor, or delivery capable of causing intrauterine asphyxia. Analysis 
of the results of differential staining of these membranes indicates that they are not formed of 
degenerated airway epithelium. Experimental injection of human amniotic fluid into the tracheas 
of excised artificially ventilated animal lungs resulted in membranes similar to those seen in 
the humans. It is concluded that the pulmonary hyaline membranes seen in newborn infants 
are formed of amniotic fluid aspirated as a result of intrauterine asphyxia. 


FromM THE AUTHORS’ SUMMARY. 


Tue Potassium LEVEL IN THE NEwporn. D. P. Earte, H. Bakwin, and D. Hirscu, 
Proc. Soc. Exper. Biol. & Med. 76:756 (April) 1951. 


Nine samples of placental blood were obtained via a needle in the umbilical vein before 
the cord was severed. Blood also was obtained from the femoral vein or the superior longitudinal 
sinus of 15 young infants. Dried heparin was used to prevent clotting, and the plasma was 
separated. Specimens with more than a faint trace of hemolysis were discarded. Potassium 
measurements were made on an internal standard flame photometer with an error of less than 
1%. The plasma potassium levels were only slightly above the mean normal for adults, and all 
but 2 of the 15 infants had values greater than the adult mean. 


HANSEN, Galveston, Texas. 


Rep CEeLt AND PLASMA VOLUME IN NEWBORN INFANTS. P. L. Mottison, N. VEALL, and 
Marie Cutsusn, Arch. Dis. Childhood 25:242 (Sept.) 1950. 


Estimations were made of plasma volume or red blood cell volume in 53 newborn infants, 
of whom 38 were normal and 15 were affected with hemolytic disease of the newborn. In 38 
infants both plasma volume and red blood cell volume were estimated. 

In 34 normal infants the average plasma volume was 41.3 ml. per kilogram. Plasma volume 
was not independent of hematocrit but rose steadily throughout the venous hematocrit range of 
66.2 to 37.0. In four infants with hematocrits between 17.9 and 21.2, plasma volume was 
disproportionately raised, but these infants were in cardiac failure. 

Red blood cell volume was measured in 44 infants. The relationship between venous hemato- 
crit and red blood cell volume was approximately linear when the venous hematocrit was below 
55%. However, above this level the venous hematocrit did not rise proportionately to the true 
red blood cell volume. 

The total blood volume of 28 normal newborn infants, calculated from measurements of 
plasma volume and red blood cell volume, was 84.7 ml. per kilogram. Theoretically, blood volume 
is expected to increase with venous hematocrit, but this relationship could not be demonstrated 
conclusively in the present cases. KELLy, Milwaukee. 


HAEMOPOIESIS AND SIDEROSIS IN THE FoETUS AND NEwsorn. F. A. LANGLEY, Arch. Dis. 
Childhood 26:64 (Feb.) 1951. 


Two types of hepatic hemopoietic recession are demonstrated: (a) an intrauterine type, 
most marked in the last weeks before birth, and (b) an extrauterine type which succeeded birth 
after a lag period of one to three days. Extrauterine atrophy was found to follow an approxi- 
mately logarithmic law. The mean time of disappearance of hemopoietic tissue from the liver 
of full-term infants was about eight days after birth, and for infants born 8 to 13 weeks 
prematurely, 37.6 days. 

Siderosis of the liver and spleen was present both in fetuses and in infants born alive. After 
the first three days of life the degree of siderosis rose progressively to a maximum in about two 
weeks; it remained at this level for some months. 
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The evidence given here suggests that the postnatal fall in the erythrocyte count is, in part, 
due to atrophy of erythropoietic tissue in the liver. Evidence from the literature suggests that 
the cells produced by hepatic erythropoiesis have different properties, such as size and life span, 


from those derived from bone marrow. 
In the fetus and newborn infant iron brought to the liver is used in hemopoiesis. When 


hemopoiesis diminishes after birth, the iron accumulates, giving rise to siderosis. Some of the 
excess iron is probably removed and deposited in the spleen. Katzy Mitwsskse 


SuscuTaneous Fat Necrosis oF THE Newsorn. A. Howzer, Arch. Dis. Childhood 26:89 
(Feb.) 1951. 

The author reports three cases of fat necrosis in newborn infants and discusses various 
etiological factors. Anoxemia resulting from asphyxia is suggested as the most likely pre- 
disposing element. Fat necrosis of the newborn is regarded as an inflammation of the fat tissues, 
not limited to the subcutaneous panniculus adiposus. Points of similarity with Weber-Christian 
disease are stressed. KELLY, Milwaukee. 


PuysioLocicaAL HyPERBILIRUBINEMIA IN THE NEWBORN AND THE RESERVOIR FUNCTION 
OF THE SPLEEN. Y. AKERREN, Arch. Dis. Childhood 26:106 (April) 1951. 


The onset of pulmonary respiration abolishes intrauterine hypoxemia. The demands upon 
the means of oxygen transport, that is, the erythrocytes and the hemoglobin, are fewer than 
before. An unusually large number of red blood corpuscles therefore accumulate in the blood 


This is revealed in the swelling of the spleen, which is characteristic 
An increased 


reservoirs of the spleen. 
of the newborn period and which culminates on about the third day of life. 


destruction of erythrocytes and hemoglobin begins, owing to the intimate connection between the 
reservoir and the hemolytic functions of the spleen, and this in its turn leads to an increase in 
the bilirubin content of the blood. KELLY, Milwaukee. 


Two Cases oF ATRESIA OF THE SMALL INTESTINE IN THE NEWBORN. A. E. STEVENS, 
° Arch. Dis. Childhood 26:166 (April) 1951. 
Two cases of congenital complete atresia of the jejunum are reported. In one there was 
recovery after operation. Ketry. 


ANEURYSM OF THE Ductus ARTERIOSUS AND UMBILICAL HAEMORRHAGE IN THE NEWBORN. 
BERNARD LENNox and Dermop MacCarrny, Arch. Dis. Childhood 26:169 (April) 1951. 
The case is reported of a premature baby who died of sudden umbilical hemorrhage on the 
11th day of life. At necropsy a 10-mm. aneurysm of the ductus arteriosus was found. A septic 
arteritis of the hypogastric arteries was present and was the cause of the umbilical hemorrhage. 
A similar change was found in the wall of the ductus aneurysm and was attributed to septicemic 
spread of the same infection. KELLy, Milwaukee. 


CoNGENITAL AND NEONATAL THROMBOCYTOPENIC PurpuRA. H. N. Rosson and C. H. M. 
Wa ker, Arch. Dis. Childhood 26:183 (April) 1951. 
A comprehensive survey of the literature revealed 52 reported cases of congenital or neonatal 
thrombocytopenia. Three further examples are reported. These cases have been critically 
reviewed and classified. KELLy, Milwaukee. 


PROPHYLAXIS FOR HEMORRHAGE OF THE NEWBORN (HyPOPROTHROMBINEMIA): NEED FOR 
Osiicatory Use or Vitamin K. PEREZ Moreno, Acta pediat. espaii. 
8:1033 (Sept.) 1950. 

The author reviews the literature on hemorrhagic disease of the newborn. In all countries 
in which infant mortality has been reduced, the mortality of newborn infants remains high. 

Various authors have put the incidence of intracranial hemorrhage at 25 to 65%. The incidence 
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may be even higher, since many cases are undiagnosed, and the disease may result in encephal- 
opathies if the child lives. 

It is well known that the tendency to hemorrhage is higher in newborn infants, due to the low 
prothrombin content of the blood. Lack of vitamin K in the mother’s diet is an important factor, 
but since the fat-soluble vitamin K is found naturally in food, it is not easily utilized by the 
baby; it does not penetrate the placenta well, and also the baby’s delicate biliary system is not 
capable of using it. Of course, any lesion affecting maternal liver function, including the use of 
chloroform at delivery, may increase the liability to hemorrhage in the newborn infant. 

The author describes the types of clinical practices likely to result in hemorrhages, but he 
says that all women in labor should be given water-soluble vitamin K, 20 mg. subcutaneously 
or intravenously. This is to be repeated if labor is prolonged. The baby should be given 10 mg. 
immediately after birth and 10 mg. the following day, by mouth. This procedure, if it were made 
obligatory, should reduce the mortality of newborn infants from 1 to 0.67% of the present figure. 


ALLEN, Santa Fe, N. M. 


BLEPHAROSTAT FOR NEWBORN INFANTS AND VERY YOUNG CHILDREN. ALFREDO ARRUGA 
Forcas, Acta pediat. espafi. 9:727 (June) 1951. 


In examining the eyegrounds of very young children, especially during streptomycin treatment 
for tuberculous meningitis and for the detection of retrolental fibroplasia, the use of this small 
and effective blepharostat is a great help. Illustrations showing the instrument open and closed 
and also in use in holding back a newborn infant's eyelids are included. 


ALLEN, San Francisco. 


FoRMATION OF PLASMA PROTEINS IN THE HUMAN Fetus AND Its RELATIONSHIP TO 
MATERNAL PLASMA PROTEINS DURING PREGNANCY. H. EWERBECK and H. E. Levens, 
Monatsschr. Kinderh. 98:436 (Oct.) 1950. 


Total proteins of the human fetus were found to rise from 1.55 gm. at three months’ gestation 
to 6.5 gm. at birth. During the same period maternal levels fell from 7.18 to 6.1 gm. Proteins 
consisted almost entirely of albumin during early intrauterine life and fell to normal levels 
during the course of gestation. Alpha and beta globulins were low during fetal life, and at birth, 
while gamma globulin rose during gestation. At birth gamma globulin was sometimes twice the 
normal value. There were no characteristic changes in the level of alpha globulin in the mother ; 
maternal beta- and gamma-globulin levels rose during pregnancy. 

It was postulated that the physiological hydremia of pregnancy was responsible for the fall 
in maternal plasma proteins and that increased load on the liver during the last months of 
pregnancy explained the fall of albumin. Increased beta globulin may have had to do with 
increase in serum lipids during pregnancy. There may have been a connection between the 
increase in maternal gamma globulin and change in the state of immunity of the mother or the 
presence of latent liver damage. Transplacental passage of complete plasma proteins from 
mother to fetus seemed unlikely. The fetus itself formed globulin from early gestation on and 
formed albumin from the fourth month on. Since the gamma-globulin level of the embryo and 
newborn infant was far higher than that of the mother while the antibody titer of the infant was 
never higher than the maternal titer, it was assumed that gamma globulin represented only the 
carrier and not the antibodies themselves. Gamma globulin levels could not be considered an index 
of immunity. No qualitative connection between maternal and fetal plasma proteins could be 
established. Electrophoretic changes in the maternal protein levels seemed to have no influence 


on the fetus. HARTENSTEIN, Milwaukee. 


Suppen Cyanosis in Newborn INFANTS CAUSED BY ANILINE POISONING ORIGINATING 
FROM Dye FoR MARKING NAPKINS. K. WeriGL, HoLus, and Homo ka, Pediat. 
listy 6:111 (No. 2) 1951. 

Cyanosis appeared in a large number of newborn infants as a result of a proved aniline 
poisoning produced by a dye used for marking napkins in hospitals and institutions. 


From THE AuTHORS’ SUMMARY. 
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TREATMENT OF HeEMoLyTic DISEASE IN THE NEWBORN WITH EXCHANGE TRANSFUSION. 
BrirGer Broan, Svenska lak-tidning 46:25 (Jan. 7) 1949. 

Exchange transfusion should be performed within the first hours after birth. If delayed 
until the second day of life, it has no better effect than ordinary blood transfusion. On the 
other hand, it is often difficult to decide immediately after birth whether exchange transfusion 
is necessary, and much personal experience is required in order to make the decision. The author, 
therefore, recommends the centralization of this type of treatment, which should not be performed 
in county hospitals. Five cases of successful exchange transfusion in icterus gravis are reported. 

WALLGREN, Stockholm, Sweden. 


HyPoGLyceMIA IN NEWBORN INFANTS OF Diapetic Motuers. JOHAN Ruts, Tidsskr. norske 
legefor. 70:7 (Jan. 1) 1950. 


Two cases are reported. One half-hour after birth both infants displayed cyanosis, paleness, 
and flaccidity. Tests showed hypoglycemia (20 mg. and 28 mg. per 100 cc., respectively). After 
intramuscular injection of dextrose, improvement was effected. 

WaALLGREN, Stockholm, Sweden. 


ILEus In NEwBorn InFANtTs. Tyce C. Gertz, Ugesk. leger 112:203 (Feb. 16) 1950. 


Four cases of ileus, successfully operated upon during the first week of life, are reported. 
In the first case there was a typical meconium ileus that became symptom-free after injection 
into the small intestines of pancreatin. A relapse of the ileus, due to adhesions, occurred one 
month later and was also successfully treated surgically. In the second case there was an 
isolated atresia of the ileum. In the third case there was malrotation of the colon, with volvulus 
of the whole small intestine. In the last case there was stenosis at the duodenojejunal junction. 

The diagnosis of ileus in newborn infants is discussed, and the importance of making regular 
roentgenograms of the adbodmen, combined with barium enema, is stressed. The value of 
biochemical examination of the duodenal juice in the diagnosis of meconium ileus and of micro- 
scopic examination of the meconium in the diagnosis of atresia is stressed. 

WALLGREN, Stockholm, Sweden. 


ACCIDENTS IN PROPHYLAXIS OF OPHTHALMIA NEONATORUM. Sie Boren Lian, Chinese M. 
J. 67:328 (June) 1949. 

The author points out that ophthalmia neonatorum may result from failure properly to instill 
2% silver nitrate into the eye. Some physicians and midwives fail to get the solution into the 
conjunctival sac. The accidental use of stronger solutions of silver nitrate is fortunately rare 
but has occurred. MacponaLp, Pittsburgh. 


Acute Contagious Diseases 


Seconp ATTACKS OF POLIOMYELITIS. ARCHIBALD L. Hoyne and IrvinG Lipton, J. A. M. A. 
146:707 (June 23) 1951. 


The only authentic second attack of poliomyelitis with autopsy findings is that of a woman 
who contracted poliomyelitis with paralysis and atrophy of the left leg and then died in a second 
attack five years later. Autopsy findings showed complete demyelinization of the nerve fibers 
in the lumbar region on the left, which represented the old lesion, and anterior horn-cell 
degeneration and small round-cell infiltration widely dispersed, representing the recent lesion. 
The second attack was probably due to infection by a different strain. 


KIMBALL, Evanston, III. 
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TONSILLECTOMY AND PoLiomyeEtitis: II. StuprEs ON INCIDENCE IN 1949. Morris SIEGEL, 
Morris GREENBERG, and M. C. Macee, J. Pediat. 38:537 (May) 1951. 


From a detailed statistical study of 53,007 tonsillectomies performed in New York in 1949, the 
authors conclude that tonsillectomy predisposes to the development of clinical symptoms of 
poliomyelitis. Fifty cases of poliomyelitis were reported from this group. Most of the patients 
were under 10 years old. The most hazardous time for operation is April, May, and June, 
particularly June; the safest months for tonsillectomy in New York appear to be December, 


January, February, and March. MAcpDoNALD, Pittsburgh 


STATISTICAL ANALYSIS OF 242 CASES OF MENINGOCOCCUS MENINGITIS. BENJAMIN KAUFMAN, 
Harotp Levy, and Bernarp D. ZALeznak, J. Pediat. 38:705 (June) 1951. 


Sulfadiazine is the sulfonamide of choice in the treatment of meningococcus meningitis. 
When this drug was used alone results were superior to those obtained with combinations of 
the drug with other sulfonamides and with penicillin. The authors also observe that spinal 
puncture in these cases should be reserved for diagnostic purposes only. 


MAacpDonALD, Pittsburgh. 


Mumps Myocarpitis. M. Z. Irvin, T. H. BAcHARACH, and Roscoge L. Putten, Northwest 
Med. 50:583 (Aug.) 1951. 


The authors emphasize the possible development of acute myocarditis complicating mumps 
and appeal for a careful clinical study of every patient with parotid or other swelling thought 
to be mumps. Too frequently the convalescence of patients following apparent recovery from 
mumps or other acute infections is hurried, and the presence of accompanying myocarditis or ¢ 
other systemic involvement is overlooked. 


Use of the complement-fixation test is discussed in the diagnosis of the systemic manifestations 
of mumps in the absence of parotitis. Atypical mumps with electrocardiographic evidence of ’ 


myocarditis in a young man is described. Docror, Seattle 
: 


Rote or Hyattine MEMBRANES, BLoop, Exupate, Ep—eEMA FLurp AND AMNIOTIC Sac 
CONTENTS IN PREVENTING EXPANSION OF THE LUNGS OF NEWBORN INFANTS. FRANKLIN 
C. Benrve, Davip M. Grsson, and HERBERT C. MILLER, Pediatrics 7:782 (June) 1951. 


The lungs of 43 infants were removed at autopsy and expanded with measured amounts of 
negative pressure. The amounts of pressure required to initiate expansion and to bring about 
apparent complete expansion of the gross specimens could not be correlated with the final degree 
of expansion that was obtained, as measured by the thickness of the alveolar walls. Expansibility 
of the lungs was impeded in two groups: those with a birth weight less than 1,200 gm. and 
those who had extensive hyaline membranes in the lungs. The presence of amniotic-sac contents, 
blood, exudate, and edema fluid in the alveoli and air passages, even in large amounts, did not 
mechanically prevent what appeared to be satisfactory expansion of the lungs. 


From THE AuTHORS’ SUMMARY. 
ENcEPHALITIS COMPLICATING ATTENUATED RuBEOLA, J. L. Rosenzweic and W. G. Kiucu, 
Pediatrics 8:85 (July) 1951. 


A case of encephalitis complicating attenuated measles is presented. This is the first such 
case in the literature, and the authors suggest recordings of other such cases in order to evaluate 
better the total advantages of the use of human immune serum globulin. 


From THE AuTHORS’ SUMMARY. 
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Mumps MENINGOENCEPHALITIS. LILLIAN P. Kravis, M. MICHAEL SIGEL, and GERTRUDE 
HENLE, Pediatrics 8:204 (Aug.) 1951. 


Eighty-five cases of meningoencephalitis were analyzed from a clinical and serologic stand- 
point, with greatest emphasis placed upon the serologic findings in the complement-fixation test. 
Clinical data were complete in 71 cases. Of these, 38 patients showed no signs of mumps-virus 
infection other than meningoencephalitis. Such widespread occurrence of meningoencephalitis as 
the sole manifestation of mumps-virus infection points up the value of a rapid, reliable, and 
specific laboratory test for the diagnosis of mumps. The complement-fixation test employing 
the soluble and viral mumps antigens was evaluated with the above criteria in mind. 

Of the total group of 85 patients, 62 showed definite serologic evidence of infection with 
mumps virus. In 43 of these, the first serum had antibodies against the mumps-soluble antigen 
in higher titer than those against the mumps-viral antigen (anti-S > anti-V pattern), thus 
demonstrating a pattern of antibody response found to be typical of early mumps infection. 
In the remaining 19 of the 62 cases, a positive diagnosis was based on the demonstration of a 
rise in both types of antibodies. 

Twenty-three of the total of 85 cases showed suggestive serologic evidence of mumps by 
virtue of high initial antibody levels. A large number of patients in the latter category had 
parotitis preceding or concomitant with meningoencephalitis. 

The anti-S > anti-V pattern occurs most frequently when the meningoencephalitis is not 
preceded by salivary gland involvement and when the serum is obtained before the end of the 
first week of illness. Under proper conditions, early serologic diagnosis is possible in about 
two-thirds of cases of mumps meningoencephalitis without preceding or concurrent salivary 
gland involvement. 

The clinical findings and routine laboratory data on spinal fluids and bloods in this study 


are in accord with those previously reported by others. 
From THE AuTHORS’ SUMMARY. 


E. C. Curnen 


PoLIOMYELITIS AND COXSACKIE VIRUSES IN PARALYTIC POLIOMYELITIS. 
and J. L. Metnick, Pediatrics 8:237 (Aug.) 1951. 


Tests for the presence of Coxsackie virus were carried out with specimens of feces and 
swabbings of the nasopharynx from 20 children suspected of having poliomyelitis who were 
hospitalized in New York during the epidemic of poliomyelitis in the summer of 1949. From the 
feces of two girl patients with paralysis, strains of virus, which caused fatal disease in infant 
mice, were isolated and identified in neutralization tests with specific immune sera as Coxsackie 
virus, type 1. Neutralizing antibodies against the strains from each patient were present 
in successive specimens of serum from both patients but rose to high titer in only one. From 
both patients strains of poliomyelitis virus were also recovered which produced paralytic disease 
and lesions typical of poliomyelitis im monkeys, following injection by the intracerebral route. 
The latter strains were not pathogenic for infant mice. The Coxsackie and poliomyelitis viruses 
which were isolated from one of these patients were tested by means of cross-neutralization tests 
in infant mice and monkeys, respectively, and were found not to be antigenically related to each 
other. 

When Coxsackie and poliomyelitis viruses are found together in the same patient, evaluation 
of the role of each agent in the pathogenesis of associated disease is difficult. Flaccid paralysis 
in patients from whom Coxsackie virus has been recovered may be attributable to associated 
poliomyelitis virus. It has not yet been shown that a Coxsackie virus alone can induce paralytic 
disease in man. On the basis of present knowledge it seems reasonable for the clinician and the 
epidemiologist to consider typical acute paralytic illnesses as poliomyelitis until convincing 


evidence to the contrary is made available. From Taz Aurnons’ SuMMARY 


EXPERIMENTAL INTRAOCULAR INFECTION OF GUINEA Pics wiTH Mumps Virus. VERN S. 
Bottin, Joun A. ANDERSON, and GLEN R. LeyMasTER, Proc. Soc. Exper. Biol. & Med. 


75:166 (Oct.) 1950. 


An embryo-adapted strain of mumps virus which had undergone 52 passages in embryos was 
given to guinea pigs by inoculation into the aqueous humor of the anterior chamber of the eyes. 
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Serum was collected immediately before the virus injection and again 18 days later. The 
authors were able to demonstrate that chick embryo-adapted mumps virus can infect the tissues 
of guinea pigs’ eyes after intraocular inoculation. The mumps virus has been carried through 
seven successive passages with study of the subsequent production of complement-fixing anti- 
bodies in the serum. Doses of virus, 6 to 10 times as large a those necessary to infect the 
anterior chamber, caused little or no antibody formation when introduced into the plantar spaces, 
the peritoneal cavity, or the heart. The authors believe that the guinea pig is a suitable animal 
for the study of mumps-virus injections when inoculations are made in the anterior chamber 


of the eye. Hansen, Galveston, Texas. 


Tue Ru Types AND TuHerr Errects Ecypt. Et-Dewyt, J. Roy. Egyptian 
M. A. 34:283 (April) 1951. 


The author lists the statistical incidence of the various Rh factors in Egypt. Thirty-three 
per cent of the population are Rh negative, which leads to an expected incidence of erythro- 


blastosis of 1 in 1,000 births. Evenson 


REACTIONS TO STRAIGHTENING OF THE Bopy AXIS IN THE NEWBORN. ANDRE-THOMAS, 
Presse méd. 58:672 (June 14) 1950. 


This is a detailed account, with excellent photographs, of the reaction of the newborn in 
response to change of position. It concerns particularly the tendency of the body to assume 
a position of extension (straightening reaction) when the baby is held in “vertical suspension,” 
or when the head or the foot are forcibly extended. Examples are also given of abnormal 


reactions occurring when nervous-system damage is present. Dasviwes Melrose, Mass 
’ 


Does ScarLet Fever Exist THE TROPICS? EUGENE STRANSKY and Natacia S. FE rx, 
Ann, pediat. 177:15 (July) 1951. 


The Dick test has been performed in a limited number of persons of all age groups in a 
tropical country, the Philippines. It has been found that the percentage of positive reactors is 
very low in infancy, while in preschool age it is almost as high as in the temperate climate. 
In school age children there are almost no positive reactions, and in adults definitely none any 
more. Since scarlet fever as a clinical entity is not observed in the tropics, scarlet fever in the 
Philippines is without any exception a subclinical infection. The reason for it cannot be discussed 
for the time being. 

The authors add that they have made a larger-scale examination of susceptibility to diph- 
theria, by means of the Schick test. The results have been published in the Philippines. 
Diphtheria is relatively frequent in the tropics, although less frequent and more benign than in 
the temperate climate. The percentages of positive reactors in different age groups is almost 


analogous to those in the temperate climate. Faom tae Autsons’ Summary 


NEURONEGETATIVE DISTURBANCES IN PoLIOMYELITIS: 2. TRopHIC DistuRBANCEs. H. ZELL- 
WEGER and H. Morr, Helvet. paediat. acta 5:434 (Nov.) 1950. 


The trophic disturbances accompanying anterior poliomyelitis do not, as a rule, run parallel 
to the motor lesions. Trophic disturbances are attributed to change in the vasomotor nervous 
system. Objective evidence of these changes can be obtained by capillaroscopy, skin thermometer 
readings, and oscillometric measurements. Skin temperature and oscillometric response are 
increased during the initial phase only on the affected side, and later, during the paretic stage, 
both these measurements are found to be decreased on the affected side as compared with the 
unaffected normal side. Energetic treatment aimed at overcoming these vasomotor changes 
should become an essential part of poliomyelitis therapy. Cases are described to illustrate results 
obtained with both physical therapy and sympathectomy. 


From THE AuTHOoRS’ SUMMARY. 
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Suort-WaveE TREATMENT OF HypPERTONY oF Muscles IN CASES OF POLIOMYELITIS 
AnTeRIoR. H. B. MENKE, Schweiz. med. Wchnschr. 81:842 (Sept. 1) 1951. 


Three children have responded well to short-wave treatment of hypertonic and painful muscles 
due to poliomyelitis. AMBERG, Rochester, Minn. 


Bruno Garau, Ann. ital. pediat. 


BRONCHOPNEUMONIA IN THE CouRSE OF DIPHTHERIA. 

3:224 (No. 3) 1950. 

Having studied 28 cases of bronchopneumonia in diphtheria, in children between 2% months 
and 4 years old, the author concludes that such forms, although often presenting an important 
congestive and hemorrhagic aspect, do not reveal histologic findings which are specific and 
significant. The pathogenesis of these forms is examined. 


From THE SUMMARY. 


PaTHOLOGICAL ANATOMY OF THE LIVER IN DIPHTHERIA. Bruno GaRau, Ann. ital. pediat. 


3:517 (Dec.) 1950. 

The author examined pathoanatomical changes of the liver in 29 children, between 2% months 
and 4 years old, with diphtheria. The microscopic picture was characterized by degenerative 
changes, even necrosis, diffuse congestion, and dilatation of capillaries and central veins. In 
10 cases there was infiltration of lymphomonocytes, sometimes few, sometimes numerous, in the 
portal canals. Such infiltration often enlarges in peripheral areas of hepatic lobules. Small 
intralobular infiltrates were observed in three cases. From tHe Autnon’s Summaay. 


TREATMENT OF TETANUS NEONATORUM ON THE Basis oF 2 Cases. L. MArtont, Clin. pediat. 
33:210 (April) 1951. 

* Penicillin (200,000 to 400,000 units daily), in addition to tetanus antitoxin and sedatives, 
was used in the treatment of two patients with tetanus neonatorum. Both infants recovered, 
medication being discontinued in one case on the 17th day and in the other on the 49th day. 
These were the only cases of the disease in the past five years at the Pediatric Clinic in Bologna, 


Italy. Boston. 


M. De GIROLAMO, 


PENICILLIN AS A CURE OF SCARLET FEVER AND Its COMPLICATIONS. 
Minerva Pediat. 2:119 (March) 1950. 

One hundred and ten children with scarlet fever have been treated with penicillin at the 
Pediatric Clinic of the University of Genoa. Routine doses of 120,000 to 160,000 units were 
administered twice daily for eight days. Marked improvement was noticed from the time of 
the first injection. Complications were very few. The hemolytic Streptococcus usually dis- 
appeared from the throat after the first two days. The children were discharged from the 
hospital 10 days after the onset ; no new cases appeared as a result of contacts with the discharged 
patients. There is a theoretical possibility that intensive treatment may prevent children from 


getting a lasting immunity. a 


HEMOGLOBIN METABOLISM IN SCARLET FEVER. P. ToLENTINO, Pediatria 58:885 (Nov.) 1950. 


Nineteen of 20 patients with scarlet fever were found to have markedly greater bilirubinemia 
and a higher hemolytic index during the exanthematous stage than they had about 10 days 
later during the convalescent stage of the disease. Hyperhemolysis, combined with some liver 
insufficiency and a limited bilirubin excretion, would seem to explain the subicteric appearance 
of patients following the exanthematous stage of scarlet fever. Hiccrs, Boston. 


G. Cocozza and R. Ferota, Pediatria 


BiocHEMICAL THERAPY FOR WHOooPING CouGH. 
§9:329 (May) 1951. 
For streptomycin or chloramphenicol to be effective in the treatment of infants with whooping 
cough, early use of the drugs is imperative. Whooping cough vaccine was found to be of value 
in preventing relapses. Bostes 
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HeMaAToLocicaL Stupy oF WuHoopinc CouGu (PeErtussIs). 
pediat. espafi. 8:1047 (Sept.) 1950. 


Jardon states that leucocytosis is a fairly constant finding in children under one year with 
whooping cough, but that there is neither the lymphocytosis nor the eosinophilia encountered in 
older children with whooping cough. Neutrophiles are slightly increased, and monocytes and 
basophiles slightly decreased. The sedimentation rate is diminished, or at least not increased, in 
the catarrhal stage in 85% of cases, which differentiates this stage from the convulsive or 
paroxysmal stage in which the sedimentation rate is always increased. There is a constant 
hypoprothrombinemia, which is the rationale for the use of vitamin K in treatment. 

These findings are as pathognomonic of pertussis as the positive bacillus in a cough plate. 
The existence of minute cerebral hemorrhages is more persistent because of the hypopro- 
thrombinemia. The lack of prothrombin in turn is due to hepatic stasis, which in turn is an 
initiative factor in the production and continuation of coughing paroxysms. 


ALLEN, Santa Fe, N. M. 


INCIDENCE OF MENINGOCOCCUS MENINGITIS IN THE FERNANDES FIGUEIRA INSTITUTE FROM 


1940 to 1947, Jorce Barata and Jutto C. Lopes, J. pediat. 16:59 (April, May, June) 
1950. 


Fifty-one cases of meningococcus meningitis are reported and discussed. Five per cent’ of 
the cases occurred in children in the first year of life, 22% in children between 1 and 2 years 
old, and 60% in children of the remaining preschool ages. Seven patients died, three of whom 
were transferred from another institution. Treatment was with penicillin and sulfadiazine. 


CHRISTOPHERSON, Wilmette, II]. 


Pertussis AND THE NERvous SysTEM. BUENA VENTURA FELIP Viva, Acta pediat. espaii. 
8:1169 (Oct.) 1950. 


The author reviews the literature concerning nervous-system sequelae to whooping cough, 
and presents five cases of his own. The children reported upon are all under 2% years old but 
only two were very young infants. Most of them were poorly nourished at the onset and could 
be said to have constitutionally poor nervous systems. Without minimizing the importance of 
environment, state of nutrition, and psychosomatic aspects, the author points out that many of 
these children plainly have brain lesions. It has been the theory that the nervous-system 
symptoms were due to peripheral reflex excitation of the bronchiotracheal region, but autopsies 
continue to show lesions of the nervous system, such as edema, hemorrhage, especially petechial, 
and actual degeneration of tissue. 

Lumbar punctures yielded fluid compatible with a serous, lymphocytic aseptic meningitis. 
The cause may be toxin of the bacillus Hemophilus or a neurotropic virus associated with 
the causal organism. In all five cases studied the children had convulsions at the onset. Motor 
symptoms predominated, and in one case there was a residual spastic paralysis of one arm and 
hand. In two cases there was impairment of intelligence. The term postpertussis encephalopathy 
has been proposed for this condition. 

Treatment is purely symptomatic, but vitamin K should always be used. Prophylaxis in the 
form of immunization, early use of antibiotics, and better nutrition may reduce these cases. 
The serious lesions developed between 15 and 30 days after the onset of pertussis. 


ALLEN, Santa Fe, N. M. 


STREPTOMYCIN IN WuHoopiING CouGH. Pavuto R6xo pa Mota, Arq. pediat. 22:33 (July) 
1950, 


Forty-six children with whooping cough, all under 3 years old, were treated with streptomycin 


with very good results. The dosage used was 60 mg. per kilogram of body weight per day, 


administered intramuscularly for five to seven days. CHRISTOPHERSON. Wilmette, Ill. 


Epwarpo Jarpon, Acta 
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PoLIoMYELiTIs, EPIDEMIOLOGY IN VALPARAISO. SANTAGO Mvuzzo, Hector PuMARINO, 
IsraEL Rorzsiatt, and Jose Bencoa, Rev. chilena pediat. 22:248 (June) 1951. 


Poliomyelitis has increased a great deal in Chile in the last few years. Statistical studies in 
Valparaiso show a marked increase in this disease in the last five years and especially in the first 
talf of the present year (53.8% of the total cases presented). Sixty cases have been studied 
during a period of five years. A mortality rate of 14% has been reported. In 10% of the above 
reported cases the form of the disease was bulbar or cerebral, and in all of these it was fatal. 
Authorities on this disease insist that an early diagnosis of this very severe torm of poliomyelitis 
is absolutely necessary in order to begin early treatment which may save the patient’s life. 


From THE AUTHORS’ SUMMARY. 


CLINICAL AND EPIDEMIOLOGICAL RESULTS OF PENICILLIN TREATMENT OF SCARLET FEVER. 
W. HANGARTER and F. S1eBERT, Deutsche med. Wehnschr, 76:1005 (Aug. 17) 1951. 
On the basis of 127 patients treated with penicillin and 48 patients without penicillin treatment, 
it is stated that in the future every case of scarlet fever should be treated with penicillin. 


AMBERG, Rochester, Minn. 


RESULTS OF PHysIcAL TREATMENT OF Paratysis. H. Jantscu and I. 
MULLER, Wien. klin. Wchnschr. 63:385 (May 25) 1951. 


The physical treatment of poliomyelitic paralyses includes constant use of galvanic and 
stimulating electricity, massage, and intensive therapeutic gymnastics, not limited locally. 


AMBERG, Rochester, Minn. 


PENICILLIN TREATMENT OF SCARLET FEveER. E. Lorenz and I. HarpvocGti, Wien. klin. 
Wehnschr. 63:460 (June 22) 1951. 


The treatment of scarlet fever with penicillin is discussed on the basis of a study of 2,437 
patients up to 15 years old who were observed during a three-year period. Of these, 236 patients 
were treated with penicillin, and 260 were not. Active immunization is regarded as useless. The 
antibiotic was injected in aqueous solution six times a day for six days in a daily dosage of 
8,000 units per kilogram of body weight. The rapid disappearance of hemolytic streptococci 
from the throat is stressed, although hemolytic streptococci, which were penicillin-sensitive, 
recurred after a period ranging from 9 to 33 days. Strict isolation is demanded, since the 
number of complications in a penicillin-treated group increased when placed in a ward, surpassing 
even those in a group not treated with penicillin. The specific antibody formation does nyt 


seem to be injured. AMBERG, Rochester, Minn. 


New METHOD OF TREATMENT OF SCARLET FEVER AND Its Reasons. L. Ku in, Wien. klin. 
Wehnschr. 63:542 (July 27) 1951. 


Cyclic administration of penicillin is recommended. The drug should be administered during 
the first 5 days of the disease, from the 9th to the 11th, the 17th to the 19th, and the 23rd to the 
25th day. By this method it is assumed that the complications of the first and second disease 


can be obviated. AMBERG, Rochester, Minn. 


Tue ScARLET FEVER Prosiem. V. Duancie, Wien. klin. Wchnschr. 63:777 (Oct. 12) 1951. 


Clinical observations of more than 7,000 cases of scarlet fever over the years distinguishes 
three main groups. The first group, comprising about 60% of the cases, has typical scarlatinal 
angina and exanthema; the second group, about 25%, is characterized by typical exanthema 
but by angina which is atypical and not distinguishable from the usual angina; the third group, 
which occurs in about 15% of cases, has typical exanthema but no involvement of tonsils and 
throat. The sole cause of scarlet fever is seen in the hemolytic Streptococcus with its bacterial 
and toxic components. Without the latter, localized lesions are produced, such as those of 
erysipelas, furunculosis, and phlegmons. The existence of a specific scarlet fever Streptococcus 
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is denied. The toxin elicits the defense mechanism of the organism, thus producing antibodies 
leading to immunity, while this response to the Streptococcus is minimal or absent. That the 
skin of the face and the forehead often remains free from exanthema is attributed to local 
immunity. Antibodies arising in the tonsils and their vicinity are carried by the lymph vessels 
to the skin of the face and the forehead with the result that these regions receive more anti- 
bodies than other parts of the body. Amserc, Rochester, Minn. 


MEAsLEs ENCEPHALITIS: CLINICAL AND ELECTROENCEPHALOGRAPHIC Finpincs. E. B. 
HovMGREN and E. G. Jacoasson, Svenska 1ak.-tidning. 46:637 (Feb. 24) 1949. 


Since 1925, forty-eight cases of measles encephalitis have been treated at the Hospital for 
Epidemic Diseases in Stockholm, Sweden. Symptomatology, diagnosis, course, prognosis, and 
pathology are discussed. The authors stress the common occurrence of paresis of the urinary 
bladder during the acute stage. Twelve encephalitic cases and four uncomplicated cases of 
measles were studied electroencephalographically. The children in the latter cases displayed 
normal tracings. Of the children in the former cases, 11 had pathologic electroencephalograms, 


which, however, became normal rather rapidly. 


First CONTRIBUTION TO THE STUDY OF POLIOMYELITIS IN SWEDEN. STATE BOARD OF 
HEALTH, Svenska lak.-tidning. 46:1193 (June 3) 1949. 


In two official reports to the Royal Medical Board in August and October, 1881, the medical 
officer of health in the district of Umea in the north of Sweden has given detailed information 
on 18 cases of acute anterior poliomyelitis which occurred in his district from July to November 
of that year. These are the first known Swedish cases of the disease. The summary of the 
symptoms and the description of the disease correspond fairly well to present knowledge of 


acute anterior poliomyelitis. WALLGREN, Stockholm, Sweden. 


CoxsaACKIE Virus PRODUCING THE CLINICAL PicTURE OF NONPARALYTIC POLIOMYELITIS. 
Sven Garp, Svenska 1lak.-tidning. 47:285 (Feb. 10) 1950. 


The author reviews the present knowledge of Coxsackie-virus infection, especially with 
regard to poliomyelitis, emphasizing the differential diagnostic signs: demonstration of Cox- 
sackie virus in the stools, body fluids, or pharynx by inoculation in 2-to-3-day-old suckling 
mice and demonstration of antibodies during convalescence. So far eight strains of Coxsackie 
virus have been demonstrated in Sweden, and 30 to 50% of all examined blood serum samples 
contained specific antibodies. Two cases of typical Coxsackie-virus infections, with signs and 


symptoms of meningitis, are reported. WaLucrrn. Stockholm. Sweden 


Errect oF MEASLES ON THE NEPHROTIC SYNDROME. GOsta OperG, Upsala lakaref. for H. 

54:85 (March 15) 1949. 

The effect of measles on two children with albuminuria is reported. One patient, a boy 
of 24% years, had a typical nephrotic syndrome which disappeared in connection with measles. 
The second patient, a boy of 3% years, had albuminuria that had remained after an attack of 
acute nephritis. The mechanism of the therapeutic effect is discussed, and the influence of 
infectious disease on the plasma protein is stressed. WALLGREN, Stockholm, Sweden. 


PENICILLIN TREATMENT AND ISOLATION OF SCARLET FEvER Patients. H. Hauce, Tidsskr. 
norske laegefor. 70:87 (Feb. 1) 1950. 
A report is made of a study of 950 patients with scarlet fever treated with penicillin and 
isolation for 8 to 9 days. Of cases which were without complication at the time of admission 
of the patients 9.2% subsequently displayed complications. 


WALLGREN, Stockholm, Sweden. 
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GamMa GLoBULIN IN MEASLES PropnyLaxis. BJARNE JoRDAL, Ugesk. leger 111:59 
(Jan. 20) 1949. 


Fifteen hundred seventy children, 6 months to 12 years old, were treated with 0.5 to 5 ml. 
of gamma globulin prepared from pools of plasma from normal adults; and 502 children, aged 
6 months to 15 years, were treated instead with 5 to 20 ml. of convalescent serum. When 
treatment was administered within the first six days after exposure to measles, gamma globulin 
produced protection in 91.3 to 93.7% and convalescent serum in 96.4 to 100%. There were 
no untoward local reactions with gamma-globulin injections, and no known case of inoculation 


hepatitis occurred. WaALLGREN, Stockholm, Sweden. 


PoLioMyELitis FOLLOWING SMALLPOX VACCINATION. A. VERJAAL, Nederl. tijdschr. geneesk. 
94:2665 (Sept. 16) 1950. 


Two cases are described, one in a 10-month-old girl who had been vaccinated against small- 
pox two and one-half weeks before the development of poliomyelitis which caused paralysis 
of the left leg, the site of vaccination. The second patient, a 35-year-old man, who had been 
vaccinated successfully on two occasions with an interval of two months, manifested poliomyelitis 
two and one-half weeks after the last vaccination, both legs being paralyzed. Here also 
the thighs had been the site of vaccination. 

Although the relationship between vaccination and poliomyelitis has not yet been definitely 
established, the author favors the hypothesis that the vaccination wound is the portal of entry 
for the poliomyelitis virus. At any rate, it seems advisable not to vaccinate during a poliomyelitis 
epidemic and to limit vaccination as much as possible during the months of July and August, 
since those are the months in which poliomyelitis occurs most frequently. 


VAN CREVELD, Amsterdam, Netherlands. 


SERIOUS ComPLICATIONS IN Epipemic Parortitis, M. Groot, Nederl. tijdschr. geneesk. 
94:3556 (Dec. 9) 1950. 


Epidemic parotitis in a 43-year-old patient was complicated by bilateral orchitis and epididy- 
mitis which made the patient seriously ill. The complication was characterized by continual fever, 
bradycardia, splenomegaly, inflammation of various mucous membranes, and headache. The 
author also points cut that in maternal infection with mumps virus there is a possibility of 


intrauterine injury of the fetus. VAN CREVELD, Amsterdlam, Netherlands. 


Use or Beer Restpuz HYDROLYSATE FOR THE PRODUCTION OF PoTENT DiPHTHERIA TOXIN. 
Cuao-Minc Hunc and Kvo-Pin Sune, Chinese M. J. 67:271 (May) 1949. 


Routine production of diphtheria toxin requires a medium containing amino acids, which 
are not readily obtainable in China. The authors employed a beef residue hydrolysate and added 
to it growth-promoting accessories, prepared according to the method of Mueller and Miller. 
Toxin produced with this medium was superior to one obtained with casein hydrolysate. 


MACDONALD, Pittsburgh. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


Pituitary ADRENOCORTICOTROPIC HorMoNE (ACTH) anp 11-Denypro-17 Hyproxy 
CoRTICOSTERONE (CORTISONE) THERAPY IN LEUKEMIAS AND LYMPHOMAS OF CHILDREN. 
C. E. Snecuinc, W. L. Dononve, B. Lask1, and S. H. Jackson, Pediatrics 8:22 (July) 
1951. 


This report concerns the results obtained with either corticotropin (ACTH) or cortisone in 
the treatment of 16 children with leukemia and 1 with lymphosarcoma. For 13 patients the 
primary hormone treatment was with corticotropin, and for 4 patients, cortisone was used initially. 
Over 50% of the patients had a complete hematologic response lasting from 3 to 13 weeks. In 
the majority of those who received a second course the disease was either completely or partially 
refractory to treatment. 
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Biochemical studies were made on none of the patients. There was little or no correlation 
observed between the sodium or potassium retention and the effectiveness of the treatment, but 
there did appear to be a direct relationship between the increase in urinary 17-ketosteroids and 


successful remissions. From THE AuTHORS’ SUMMARY. 


Errects or ACTH anp CorTIsOoNE ON LeuKemiA. J. ScouLMAN, J. T. Lanman, O. E. 
Laxpat, and L. E. Hott Jr., Pediatrics 8:34 (July) 1951. 


The results of treatment of 14 children with leukemia with corticotropin (ACTH) and 
cortisone have been presented. Complete laboratory and clinical remissions lasting 1 to 33 weeks 
were induced in six patients; incomplete remissions were induced in two others. No favorable 
responses were encountered in terminal states, monocytoid leukemia, and granulocytic leukemia 
differentiated beyond the blast stage. No relationship could be demonstrated between refrac- 
toriness to the hormones and to anti-folic-acid therapy; patients completely refractory to one 
agent have shown complete response to the other. 

Although repeated remissions may be induced by hormone therapy, increasing resistance to 
the drugs tends to develop. While permanent benefit has not been obtained, corticotropin and 
cortisone constitute valuable additions to the therapy of leukemia. 


From THE AUTHORS’ SUMMARY. 


Tue SurGcery or Patent Ducrus Artertosus. R. H. Betts and T. THomas, J. Indian 
M. A. 20:309 (June) 1951. 


Current literature on patent ductus arteriosus is reviewed and diagnostic points outlined. 
The authors advise operation before cardiac decompensation or endarteritis occur. 


McGutGan, Evanston, IIl. 


Two Cases oF COMPLETE TRANSPOSITION OF THE GREAT VESSELS. R. JACCARD, Helvet. 
paediat. acta 6:225 (June) 1951. 


Anatomical and clinical details are presented in two cases of complete transposition of the 
great vessels. Additional malformations in one case consisted of absence of the atrium and inter- 
ventricular septum (cor biloculare). The pulmonary veins in this case opened into a sinus 
venosus which did not communicate with the heart, the blood reaching the systemic circulation 
by a persistent embryonic vein. The second case showed all the classic features of transposition 
of the large vessels, including patent foramen ovale and persistent ductus arteriosus. 


GRULEE, Evanston, III. 


TRANSFUSION REACTIONS AND INTRAVENOUS Procatne. E. Grasso, Minerva pediat. 2:210 
(May) 1950. 


Intravenous injection of procaine hydrochloride (5 cc. of 1% solution per 100 cc. of blood) 
diminished markedly post-transfusion reactions in children receiving transfusions with blood 


properly matched or from universal donors. Hiccrns, Boston. 


First Stupies with AxIAL TRANSVERSE STRATIGRAPHY, COMBINED WITH FRONTAL STRATIG- 
RAPHY IN Cases OF Patent Ductus Botatii. R. BULGARELLI and L. Oxtva, Minerva 
pediat. 3:259 (May) 1951. 


Many roentgenograms of proved cases of patent ductus arteriosus in children are shown. 
The authors feel that frontal body section roentgenography (stratigraphy) and axial transverse 
body section roentgenography are of definite help in the diagnosis of this condition. 


Hicerns, Boston. 
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A Case or Dovuste Aortic ArcH, ProspaBLy ASSOCIATED WITH ROGER’s DISEASE, AND 2 
Provep Cases oF RoGEr’s DisEASE, STUDIED BY TRANSVERSE AXIAL AND FRONTAL 
STRATIGRAPHY. R. BULGARELLI and L. Oxtva, Minerva pediat. 3:299 (May) 1951. 


Body section roentgenography (stratigraphy), especially of the transverse axial type, is shown 
to be of definite diagnostic value in diagnosing double aortic arch. This procedure is also 
helpful in establishing a diagnosis of patent interventricular septal defect. 


Hicerns, Boston. 


New TECHNIQUE OF O'CONNELL IN TREATMENT OF COARCTATION OF THE AorTA. J. PEDRO 
R. pe Lepesma, Acta pediat. espafi. 9:336 (March) 1951. 


The author describes various operative procedures for correction of coarctation of the aorta, 
and gives details of the simplified method used by O'Connell at St. Vincent’s Hospital, Dublin, 
Ireland. Illustrations are included showing the adult type, the childhood type, and five variations 
of this anomaly. 

Details of the operation are illustrated by drawings and carefully explained. The advantages 
of this procedure over others are (1) it is less dangerous as a plastic procedure than resection; 
(2) it is not necessary to use the subclavian artery for anastomosis, and therefore there is not the 
danger of poor circulation to the arm, and (3) the technique is simple. Ledesma believes that in 
many cases it will take the place of more difficult resection techniques. 


ALLEN, Santa Fe, N. M. 


Bone LESIONS OF LEUKEMIA IN THE INFANT. JULIO HaspuNn and Raut EBERHARD, Rev. 
chilena pediat. 21:289 (July) 1950. 


The authors studied roentgenograms of the bone lesions in nine cases of lymphatic leukemia 
in children. They reviewed the literature and analyzed the roentgenologic picture and the 


differential diagnosis. From THE AUTHORS’ SUMMARY. 


Acute LympHatic LEUKEMIA IN CHILDREN. YuNG-EN Kao, Tunc-Har Cuao, and 
Cuien-Wu Hu, Chinese M. J. 67:203 (April) 1949. 


In 26,383 Chinese children outpatients the authors encountered two cases of acute lymphatic 
leukemia. Both were in boys. In contrast, in a similar survey, 14 cases were discovered in 


25,246 hospital admissions to Babies Hospital, New York. MACDONALD, Pittsburgh. 


Diseases of Nose, Throat, and Ear 


CONGENITAL AURICULAR FistuLa. BENJAMIN BoFENKAMP, Minnesota Med. 34:329 (April) 
1951. 


Congenital auricular fistula has been explained as an inclusion of epidermis in one of the 
grooves existing between the six tubercles forming the external ear. The condition may be 
bilateral or unilateral. When the tract becomes infected, it may be mistaken for sebaceous 
cyst. Permanent cure can be obtained by surgical removal following injection of methylene blue. 


STOEsSER, Minneapolis. 


Errects oF LimitED HEARING ON THE DEVELOPMENT OF SPEECH IN CHILDREN UNDER 
3 Years oF Ace. H.C. HurzinG and Doreen Pottack, Pediatrics 8:53 (July) 1951. 


Natural development of speech elements in acoustically handicapped children has been proved 
possible provided that the limited hearing is detected at a very early age by new testing pro- 
cedures. It is achieved under clinical conditions by the use of individual hearing aids which 
provide auditory stimulation from the age of 2 years, or even earlier, upwards. Special treatment 
is necessary, and training of the parents plays an important part. If a listening function is not 
established at an early age, there is a danger that children with limited hearing will ignore sound 
or will actually find it annoying. Future success is dependent upon the hard-of-hearing child 
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being educated together with normal-speaking children, with the reservation that he will need 
special arrangements for speech therapy and speech reading. New specifications should be made 
concerning the admission of acoustically handicapped children into special schools, and the 
considerations mentioned above should be applied. tue Suscizany. 


INCREASED FREQUENCY OF AvpIToRY LESIONS ON COMBINED INTRASPINAL AND INTRA- 
MUSCULAR ADMINISTRATION OF DIHYDROSTREPTOMYCIN. MARIANNE Kaui, Deutsche 
med. Wehnschr. 76:944 (July 20) 1951. 


Although the number of observations is somewhat limited, it is concluded that combined intra- 
spinal and intramuscular administration of dihydrostreptomycin is followed as frequently by 
severe damage of the acoustic nerve as is that of streptomycin. It seems probable that dihydro- 
streptomycin is even more toxic. The observations were made on patients of the University 


Children’s Clinic at Frankfurt, Germany. 


TRACHEOTOMY IN SUBGLOTTICAL LaRYNGITIS AND LARYNGOTRACHEOBRONCHITIS. WILLEM 
WaceEMANN, Med. Klin. 46:841 (Aug. 3) 1951. 


In two boys, 6% and 5 years old, tracheotomy became unavoidable because of severe acute 
subglottical laryngitis and tracheobronchitis probably due to influenza infection. The indication 
for tracheotomy under such circumstances and the postoperative treatment are discussed. 


AMBERG, Rochester, Minn. 


Diseases of Lungs, Pleura and Mediastinum 


SINOBRONCHITIS IN INFANTS AND CHILDREN. WALTER C. Price, J. Pediatrics 38:590 
(April) 1951. 


The author has studied the association of chronic sinusitis with chronic bronchial disease. 
Three hundred eighty-four children were studied. The diagnostic data included history, physical 
examination, and roentgenograms of the sinuses and the chest. The results were as follows: 1. 
In a control group of children with no respiratory symptoms 7.7% had roentgenographic evidence 
of sinobronchitis. 2. Of children with chronic respiratory disease 37.7% had sinobronchitis. 
3. Of children with sinobronchitis 46.8% were under 9 years old, and the more severely ill 
patients in this group were under 5 years old. The author concludes that sinusitis is frequently 
associated with chronic lower respiratory infection in children. 

MACDONALD, Pittsburgh. 


INTRALOBULAR SEQUESTRATION OF LUNG ASSOCIATED WITH AN ABNORMAL PULMONARY 
Artery. H. D’Arcy SUTHERLAND, Clin. Rep. Adelaide Child. Hosp. 2:1 (May-Nov.) 1951. 


The author describes four cases of abnormalities of lung growth associated with aberrant 
blood supply. He points out the need for recognizing the possibility of such aberrant blood 
supply and postulates that these congenital dysphasias of lung tissue are dependent upon the 


vascular anomalies. McGuiGan, Evanston, IIl. 


AvtitupbE TREATMENT IN BRONCHIAL ASTHMA IN CHILDREN. H. WissLer, E. Kone, and 
C. Gasser, Helvet. paediat. acta 6:235 (June) 1951. 


Observations on 202 asthmatic children during several months’ treatment in two Alpine 
stations, Davos (5,000 feet, 102 children) and Celerina, Engadine (6,000 feet, 100 children), are 
described. During the climatic treatment 87% of the children were free of attacks; all of them 
were in good physical condition, felt well, got stronger, and gained weight. After their return 
(observation period one to six years, average three years) 20% had no more attacks, 55% were 
very much improved, and 25% had attacks as before. On the basis of these experiences, recom- 


mendations are made as to duration of such treatment. Gavtes Been: If 
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Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


Tue PatHotocic Puysiotocy or CONGENITAL MEGACOLON. Rosert B. Hiatt, Ann, Surg. 
133:313 (March) 1951. 


Motility studies suggest that congenital megacolon is a disease in which the underlying 
defect is a disorganization of the peristaltic reflex in the rectum and/or lower sigmoid, and in 
which there is a delicate balance between obstruction and the compensatory mechanisms for 
overcoming that obstruction, i. e., hypertrophy and dilatation. In order to cure congenital 
megacolon, it is obviously necessary to remove this entire segment of lower sigmoid and rectum. 


Three general groups of congenital megacolon resulting from variations in the pathologic 
picture are discussed. The author discusses the cause of death in congenital megacolon. Death 
in the newborn period is occasionally seen when obstruction causes perforation of the sigmoid 
before the compensatory mechanism of hypertrophy and dilatation can become established. 
Perforation after the newborn period is rare, but mucosal ulceration is common. The author 
calls attention to the role of water intoxication following tap-water enema in these cases. 


BANTIN, Omaha. 


Tue SurGIcAL TREATMENT OF CONGENITAL MeGacoLon. Rosert B, Hiatt, Ann. Surg. 
133:321 (March) 1951. 
The principle of total removal of the nonpropulsive segment of the rectum and the sigmoid 
for cure of congenital megacolon is discussed. Three cases are presented in detail to illustrate 
the three types of congenital megacolon. Bantix, Omaha. 


Tue ProsLemM OF ESOPHAGEAL REPLACEMENT BY JEJUNUM WITH PARTICULAR REFERENCE 
od To INFLUENCE UPON CIRCULATION OF STAGING THE DiIvIsION OF MESENTERIC VESSELS. 
Harris B. SHUMACKER Jr and J. STANLEY Batrerssy, Ann. Surg. 183:463 (April) 1951. 


Esophageal replacement has been accomplished successfully by utilizing the stomach, the 
, jejunum, and tubes of skin. The use of tubes of skin has proved a rather tedious procedure. The 
use of the stomach has proved generally very satisfactory, but there are some potential disadvan- 
tages in using the stomach for such a purpose. The use of jejunum has certain obvious 
advantages. It is almost precisely the proper size, and it and the esophagus both normally 
have aikaline secretions. 
The authors report their experiments with rats and dogs. One case in a human is reported 
of successful antethoracic jejunal transplantation for by-passing a strictured esophagus, utilizing 


this principle. Bantinx, Omaha. 


SurGicAL EMERGENCY OF DIAPHRAGMATIC HERNIA IN INFANCY. CONRAD J. BAUMGARTNER 
and Ropert F. Scott, Arch. Surg. 61:170 (July) 1950. 


Recognizing the fact that many infants born with congenital hernia die in the first few hours 
or days of life, owing to respiratory and cardiac embarrassment before surgical intervention can 
be instituted, the authors were prompted to review the cases of congenital diaphragmatic hernia 
occurring during the first year_of life at the Los Angeles County Hospital (Medical Unit) 
between 1929 and 1949. Only infants who were less than one year old, of whom there were 13, 
were selected. Six were not operated upon, and seven were operated upon. 


All infants not operated upon died within three days. In only one case was the correct 
diagnosis suspected, but in all cases the diagnosis was confirmed at postmortem examinations. 
Among the seven infants operated upon, three recovered. The first four infants were operated 
upon by the thoracic route, with a resulting high mortality. The authors conclude that with 
proper administration of oxygen, fluids, and blood, and with positive pressure anesthesia and an 
abdominal subcostal approach, a relatively low mortality should be expected. 


Kaiser, Rochester, N. Y. 
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AUREOMYCIN IN THE TREATMENT OF Fiprocystic DIsEASE OF THE PANCREAS. D. STOWENS, 
Pediatrics 8:60 (July) 1951. 


A group of patients with fibrocystic disease of the pancreas were treated with aureomycin 
over periods of 12 to 24 months. Gratifying clinical improvement and increases in utilization 


of dietary protein were observed. can 


OBSERVATIONS ON THE Cystic STaGE or E. HistotyTicaA IN ABSCESSES OF THE HUMAN 
Bower. Rye A. Rapkeg, Proc. Soc. Exper. Biol. & Med. 76:831 (April) 1951. 


After careful cleansing of the fecal stream overlying amebic abscesses, material containing 
cysts of Endamoeba histolytica was aspirated from the abscesses in the bowel wall of 25 patients 
with intestinal amebiasis. The findings of the author suggest that cysts of E. histolytica may be 


formed within the tissues rather than in the fecal stream. Hansen, Galveston, Texas. 


CONGENITAL MEGACOLON ASSOCIATED WITH DEFECT OF INTERVENTRICULAR SEPTUM. B. 
Dem1raG, Ann. pediat. 177:187 (Sept.) 1951. 


A case of congenital megacolon associated with a defect of the intraventricular septum of a 
4-month-old baby is reported. The literature on etiological factors of congenital megacolon is 


reviewed. From THE AvuTHOR’s SUMMARY. 


HISTOPATHOLOGICAL ASPECTS OF THE NUODENUM IN HyPERTROPHIC ANTROPYLORIC 
Stenosis or INFANTS. G. Nrero, Clin. pediat. 32:119 (March) 1950. 


On the basis of five cases, it was noted that the first portion of the duodenum is much thicker 
in infants with pyloric stenosis than in normal infants. This hypertrophied musculature of the 
duodenum appears to be due to an altered formation and function of Auerbach’s plexus, which 


thus seems to play a major role in the genesis of the condition. Brooms: Boston 


Curonic INTUSSUSCEPTION WITH ATYPICAL CouRSE, DIAGNOSED AT OPERATION. V. SULAS, 
Minerva pediat. 3:449 (Aug.) 1951. 


In an 11-year-old girl an intestinal obstruction gradually developed. The preoperative 
diagnosis was obstruction due to adhesions from an appendiceal abscess. Upon operation, an 
ileocolic intussusception was found; a hemicolectomy and a lateral-lateral anastomosis of the 
ileum and the transverse color) were performed. The patient had a satisfactory convalescence, 


and the anastomosis has continued to function well. 


Antipiotic TREATMENT OF ACUTE APPENDICITIS IN CHILDREN. ANTONIO RIGHINI, Riv. 
clin. pediat. 48:759 (Dec.) 1950. 


Some observations on the present therapy of acute appendicitis are made. The author 
describes and compares the results in a series of 155 patients treated with operation as well as 
with parenteral and endoperitoneal administration of sulfonamides, penicillin, and penicillin 


streptomycin. From tHe Autuor’s SUMMARY. 


Cystic Fiprosis or THE PANCREAS. Oscar Correa B., ALFREDO Det ALFREDO 
Varacas, and Raut Rev. chilena pediat. 22:253 (June) 1951. 


Two new cases of pancreatic fibrosis seen at the Luis Calvo Mackenna Children’s Hospital 
are presented. These two, with another recently published, are the first three cases of this 
entity found in the above-mentioned hospital since July, 1942 (the date of its foundation), a 
period during which 19,492 patients have been hospitalized and 1,794 autopsies carried out. 

The first case was that of a newborn infant admitted on the third day of life with a history 
of lack of passage of meconium, vomiting, and pronounced abdominal distention. Upon operation 
a marked dilation of the small bowel, especially of the last portion of ileum, was found, which 
appeared full of blackish, inspissated, putty-like meconium. The infant died two days later, and 
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at autopsy bronchopneumonia and severe lesions of the pancreas, characterized by marked peri- 
lobular and intralobular fibrosis, dilation of the acini and ducts, and cysts, were encountered. 

The second patient was an atrophic infant, approximately 7 weeks old, hospitalized due to 
a severe acute nutritional disturbance. When she recovered from this condition, she failed to 
gain in weight, and afterwards septicemia developed which was resistent to antibiotics. Post- 
mortem examination revealed bronchopneumonia and pronounced fibrosis of the pancreas, the 
lobular structure of which appeared markedly altered due to invasion of conjunctive tissue into 


the interior of the lobules. Panes 


Nervous Diseases 


BENIGN EssentTIAL (HEREDOFAMILIAL) TREMOR. C. H. Davis and E. C. Kunxte, A. M. A. 
Arch. Int. Med. 87:808 (June) 1951. 


Since little attention has been given this relatively common disorder, the present report 
was submitted as a survey of 14 cases encountered in the outpatient or inpatient service of a 
general hospital during a 10-year period. The genetic history of the disorder was explored, 
and a limited appraisal of the value of drug and other therapy was made. 

The disease is relatively benign and heredofamilial. The tremor is more or less rhythmical, 
either fine or coarse, with a rate of 4 to 12 per second. It is occasionally present at rest and 
inhibited by action, but it is generally decreased or absent at rest and present on voluntary 
increase in muscle tonus, as when the limb is held in a definite position (static tremor) and is 
in active movement (kinetic, or intention tremor). It may be accentuated on approaching a goal 
in point-to-point movement (terminal tremor). The tremor is aggravated by emotional tension, 
fatigue, or the discomfort of cold. It may be increased by the use of coffee, tea, tobacco, or 
alcohol in excess. It is relieved by repose, sedation, or sleep. Involvement is principally of the 
hands, forearms, neck, head, and face, although the tongue, larynx, diaphragm, lower 
extremities or, rarely, the trunk may be included. Except for the increased terminal intention 
tremor which may interfere with self-feeding and writing, accuracy and coordination are little 
involved. The characteristic negative features are the lack of increased tone and resistance to 
passive strength of Parkinsonism (rigidity, postural flexion, masked facies) and the presence of 
normal, rapid, rhythmical, alternating movements and automatic associated movements. There 
are no defects in reflex responses or in sensation. 

Representative genetic studies demonstrate considerable variety in the patterns of inheritance. 
Davis and Kunkle confirm the characteristic resistance of the tremor to medicinal therapy. 
The proper management’is explanation and reassurance. The patient must learn to live with 
his disability, supported by the knowledge that he will not be incapacitated. Recognition of this 
syndrome is important, for the tremor can be, and often is, confused with that of far less benign 
syndromes, such as Parkinsonism. 


Avpers, Philadelphia [A. M. A. Arcu. Neuro. & Psycuiat.]}. 


SpinaL (LuMBosacraAL) EpipERMOID Tumor, PILoniIpAL SINUS, AND PERSISTENT MENIN- 
citis. E, G. ForGrave and K. H. Assortt, Bull. Los Angeles Neurol. Soc. 16:244 (June) 
1951. 


The congenital defect of the midline structures of the back known as pilonidal cyst, or sinus, 
is so common that there may be a tendency to lose sight of the not too rarely associated con- 
genital neoplasms of the central nervous system—epidermoid, dermoid, teratoid, and teratomatous 
tumors. 

Forgrave and Abbott describe a case of intraspinal epidermoid (in the cauda equina) asso- 
ciated with a pilonidal sinus in a boy aged 24 years. Of particular interest in this case was a 
complicating concurrent purulent leptomeningitis, undoubtedly resulting secondarily from 
residual organisms in the epidural lumbosacral area, following removal of the pilonidal cyst. 
After the cerebrospinal fluid became sterile, virulent organisms remained in the epidermoid 
tumor and in the epidural abscess. So-called plaque disease about the spinal cord above the 
tumor was demonstrated myelographically and surgically. 
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That leptomeningitis may occur several months after the removal of pilonidal sinus, as in 
this case, has not been observed previously. From observation in this case it would seem that 
infection may lie dormant for months in the spinal epidural fat and/or in the intraspinal tumor 
following surgical intervention upon the overlying pilonidal defect, only té result subsequently 
in infection of the leptomeninges, thus causing a most persistent leptomeningitis. In view of 
the sterile cultures obtained from the cerebrospinal fluid and the meningeal (purulent) “plaques,” 
it would appear that the failure of the antibiotics to sterilize the tumor and the epidural abscess 
(positive cultures were obtained from both at the time of operation) may well have been due to 
the avascular nature of both the tumor and the abscess. 

Finally, the authors call attention to the need to recognize the possibility of the occurrence 
of an intraspinal tumor in children when a pilonidal defect is evident. 


Avpers, Philadelphia [A. M. A. Arcu. Neurov. & Psycurat.]. 


Bewavior DistuRBANCES IN Epiceptic CHILpReN. C. Braptey, J. A. M. A. 146:436 (June 
2) 1951. 


Bradley reports his observations on behavior difficulties in intelligent and physically intact 
children subject to convulsive seizures. These behavior disorders are of two general sorts. 
There are often behavior symptoms which are the primary, direct result of the neurophysiologic 
disturbances that may be recorded electroencephalographically, and that are also presumably 
directly related to the seizures themselves. These behavior symptoms consist of five component 
features: (1) erratic variability in mood or behavior, (2) hypermotility, (3) irritability, (4) short 
and vacillating attention span, and (5) a rather selective difficulty in mathematics as a school 
subject. Bradley states that such behavior symptoms are best treated medically, the most 
effectual preparations at present available for this purpose being the amphetamines. 

Other behavior disturbances, representing the child’s reaction to being ill and to the way 
he is handled by those about him, being subject to more variables than the primary symptoms, do 
not fall into any such characteristic pattern; these are less specific in nature and must be treated 
at the psychologic level. Thus, adequate medical management of the epileptic child involves 
consideration of his behavior and emotional reactions, in-addition to therapy designed to control 
his seizures. Avpers, Philadelphia [A. M. A. Arcu. Neurov. & Psycutat.]. 
Herepity oF Eprtersy as ToLp By RELATIVES AND Twins. W. G. Lennox, J. A. M. A. 

146:528 (June 9) 1951. 


In a study of the 20,000 near relatives of 4,231 epileptic patients, a history of seizure was 
obtained in 3.2%. The incidence was 3.6% if evidence of brain damage prior to the patient’s 
first seizure was lacking, and 1.8% if such evidence was present. These percentages are, 
respectively, 7 and 3.5 times the incidence of epilepsy among draftees of the United States Army. 
As additional evidence of a genetic factor, in the group with undamaged brain (essential 
epilepsy) the incidence of epilepsy among relatives decreased progressively with a later onset of 
seizures (7.6% if onset was in infancy; 1.5% if it was after the age of 30). Corresponding 
incidences for the group with brain damage (symptomatic epilepsy) were 2.9 and 1.3%. 

The relative influences of heredity, brain damage, and chronicity of seizures were studied in 
a group of 122 twin pairs affected with seizures. In twin pairs without prior brain damage, 
both co-twins were epileptic in 84% of the one-egg twins and in 10% of the two-egg twins. 
In pairs with brain damage, the corresponding incidences were 17 and 8%. In one-egg twins, 
concordance was usual not only with respect to seizures but also with respect to the type of 
seizures and to the electroencephalographic pattern. Intelligence quotients were determined for 
87 twin pairs. The person’s mental endowment was of most importance in the maintenance of 
a good intelligence. Acquired brain damage was a severe depressant; the reported bad effect 
of repeated seizures was not in evidence. 

The genetic factor in epilepsy is probably no greater than it is in many other common diseases. 
The epileptic is unfairly pillorized in public opinion and in law. Assets that are transmissible, 
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such as sound vital organs, good intelligence, personality, and social responsibility, may outweigh 
the liability of a tendency to seizures. Hence Lennox feels that advice regarding marriage and 
children must be individualized. 


AvpErs, Philadelphia [A. M. A. Neurov. & Psycu1at.]. 


PHENACEMIDE IN TREATMENT OF EpILepsy. M. W. Ty cer, and E. Q. Kine, J. A. M. A. 
147:17 (Sept. 1) 1951. 


The purpose of this paper is to classify and tabulate the extensive clinical reports on the use 
of phenacemide (phenurone®) in the treatment of epileptic seizures, in order to attain a clearer 
picture of the uses and limitations of the drug. 

In a series of 1,539 patients, approximately 65% showed improvement when phenacemide 
was given alone or in combination with other anticonvulsants, such as phenobarbital, diphenyl- 
hydantoin (dilantin®), and mesantoin® (methylphenylethyl hydantoin). In 539, or 35% of the 
total, the seizures were completely controlled or reduced 75% or more in frequency. In 35% 
of the cases phenacemide therapy was recorded as a failure, either because the treatment did 
not bring about improvement in the patient’s condition or because it became necessary to dis- 
continue the drug when side-effects occurred. 

The side-effects most frequently seen were favorable or unfavorable personality changes. 
Personality changes occurred in approximately 17% of all cases and usually appeared within the 
first four to six weeks of the therapy. The more serious side-effects encountered were evidence 
of hepatic damage and changes produced on the hemopoietic system. In addition, in the order 
of decreasing frequency, gastrointestinal symptoms, rash, drowsiness, headache, and insomnia 
were produced. Four deaths due to hepatitis and two deaths due to aplastic anemia were reported 
prior to the initiation of controls for observing the patients. 

The dose of phenacemide must be individualized on the basis of the response of the patient. 

e It has been observed by some investigators that side-effects are less likely to develop if the 
dose is gradually built up to that which will control the seizures. It is recommended that if 
some degree of control of seizures has been obtaitied with other medication, such medication be 
continued and phenacemide added at a dosage of 0.5 gm. three times a day. The dose of phena- 
cemide should be gradually increased above this intial one until seizures are controlled or 
limiting side-effects develop. An average dose of 2 to 3 gm. a day has been adequate for most 
adults. 

Tyler and King found that phenacemide (phenurone®) has proved to be effective in con- 
trolling or definitely reducing the frequency of seizures in a fairly large percentage of patients 
who have not responded to other anticonvulsant drugs. The patient or his family should be fully 
aware of the nature of the drug and of the side-effects which may be produced. They should 
realize there is a certain risk, which must be weighed against the possible benefits derived from 
its use. The physician should instruct the patient to watch for signs of toxicity and report them 
promptly. Only enough phenacemide to last for a short, designated interval should be prescribed. 


Avpers, Philadelphia [A. M. A. Arcu. Neuro. & 


Toruta [Cryptococcus] GRANULOMA OF THE CERVICAL SpinaL Corp. A. Ley; R. Jacas, 
and C. Oriveras, J. Neurosurg. 8:327 (May) 1951. 


Infection of the nervous system with Cryptococcus histolyticus usually produces rather 
widespread meningoencephalitis, with a severe granulomatous reaction in the leptomeninx. 
Sometimes the lesions may be more limited and localized in the brain, giving rise to minute 
cysts, with little or no alteration of the leptomeninx. These lesions can simulate a brain tumor. 

Cryptococcic granuloma limited to the spinal cord has been recorded only once prior to this 
report. An extensive granuloma of the cervical portion of the spinal cord in a child 8 years old 
is reported. The symptoms were those of compression of the spinal cord. The granuloma was 
removed surgically, and the child, who had severe quadriparesis before the operation, recovered 
completely. Study of the surgical specimen indicated that the causative organism was C. histo- 
lyticus. The authors stress the rarity of the case and advocate surgical extirpation of the 
granuloma in all similar cases. 


ALpeErs, Philadelphia [A. M. A. Arcu. Neurow. & Psycuiat.]. 
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INTRACRANIAL CALCIFICATION FoLLOWING PNeEUMOcoccIC MENINGITIS. ABRAHAM LEVIN- 
son and Hans HaRTENSTEIN, J. Pediat. 38:624 (May) 1951. 


In a 2-month-old girl pneumococcic meningitis developed. She recovered, but generalized 
rigidity developed within a few months. Within seven months of the onset of the meningitis 
she still showed evidence of generalized rigidity ; she had had convulsions, and she had evidence 
of mental retardation. Skull roentgenograms now showed scattered intracranial calcifications. 
Cerebral arteriography showed thrombosis of the middle cerebral artery, a possible factor in the 
development of calcification. However, the pathogenesis of this rare complication, intracranial 
calcification, cannot be definitely established in this case. MacponaLp, Pittsburgh. 


CiinicaL Aspects oF CEREBRAL ANOXIA IN Man. A. T. STEEGMAN, Neurology 1:261 
(July-Aug.) 1951. 


The cerebral cortex cannot withstand complete oxygen deprivation for much more than five 
minutes without undergoing irreversible degenerative changes. The corpus striatum in man is 
almost equally vulnerable, but the midbrain and medulla are more resistant. The fact that the 
respiratory and circulatory regulating centers in the medulla can resist anoxia longer permits 
survival for a variable period after the cortex is damaged irreparably. Variation in the type 
of symptoms reflects the degree and distribution of cerebral dysfunction, but the actual degree 
of pathologic damage depends on the severity of anoxia, its duration, and the method by which 
it is produced. 

Steegman reviews the principal courses of anoxia in man and the physiologic effects of 
oxygen deprivation. He describes the symptoms resulting from complete cerebral anemia, 
partial cerebral anoxia, and anoxic encephalopathy. 

On the basis of the symptoms, he suggests the following classification of anoxic encephal- 
opathy in the residual stage: 


I. Primary cortical defects 
1. Diffuse 
(a) Emotional instability 
(b) Psychotic behavior 
(c) Dementia 
2. Focal 
(a) Visual defects (central blindness, scotomata, etc.) 


(b) Cerebral diplegia 
Symmetrical or asymmetrical, with or without minor sensory changes 


(c) Speech defects (dysarthria, aphasia) 
(d) Frontal ataxia or tremor 
Il. Primarily extrapyramidal motor defects 
1, Paleostriatal 
(a) Parkinson-like syndrome 
(6) Eradykinesia without tremor 
2. Neostriatal 
(a) Athetosis 
(b) Choreoathetosis 
Ill. Mixed forms 
Variable combinations of I and II. 


Avpers, Philadelphia [A. M. A. Arca. Neuro. & Psycurat.]. 


HemopuiLus INFLUENZAE MENINGITIS: OBSERVATIONS ON THE TREATMENT OF 110 Cases. 
WituiaM G. Crook, B. Reep CLanton, and Horace L. Hopes, Pediatrics 4:643 (Nov.) 
1949, 


The results obtained in the treatment of 110 infants and children infected with Hemophilus 
influenzae are presented, and the various agents used in the therapy of the disease are evaluated. 
Eighty-seven (79%) survived; sixty-eight (62%) recovered completely. Eight of the twenty- 
three deaths occurred within the first 24 hours after hospital admission. Slightly over one-half 
the children were less than one year old. Only 69% of this group survived, as compared with 
90% in the group over one year old; only 50% of the younger group recovered completely, as 
compared with 75% of the older group. 
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The plan of therapy underwent various modifications and additions during the eight year 
period covered in this study. Forty-four per cent of the patients were treated with specific H. 
influenzae rabbit antiserum and sulfadiazine; forty-eight per cent were treated with these agents 
together with streptomycin (and in many instances penicillin), The remaining 8% were treated 
with streptomycin alone or in combination with sulfadiazine. The survival and complete recovery 
rates of those treated with serum, sulfadiazine, and streptomycin were not significantly different 
from the rates of those treated with serum and sulfadiazine alone. The number of patients 
treated with streptomycin without serum was too few for analysis. 

Specific antiserum used early and in large doses seemed to be a valuable therapeutic agent 
in these studies. It is believed that this antiserum should be used in the treatment of all patients, 
except perhaps older children who are only mildly ill. 

The high cost of this serum, however, remains a major problem. Streptomycin undoubtedly 
is a valuable therapeutic agent in the disease; in this study, however, there has been no striking 
improvement in the over-all results since its introduction. 

Sulfonamides and especially sulfadiazine appear to have been of limited but definite value in 
the treatment of this disease and their continued use in all patients is recommended. Penicillin 
when given in high dosages would also seem to be a helpful therapeutic adjunct when used along 
with other agents. 

Follow-up data on 64 of the 87 surviving patients are presented. 

From THE AuTHORS’ SUMMARY. 


Use or PHENURONE® [PHENACEMIDE] FOR CONVULSIVE DisorDERS OF CHILDREN. H. M. 


Keitu, Proc. Staff Meet., Mayo Clin. 25:594 (Oct. 11) 1950. 


Thirty-five children were treated with phenacemide (phenurone®) for periods varying from 
3 to 20 months. Keith’s results show that of the 35 patients observed for three months or more, 
8 (23%) are considered well and have not had any known attacks, 15 (43%) have improved, and 
12 (34%) have not benefited from treatment with the drug. 

These observations confirm the reports of other workers that phenacemide is a useful addition 
to the therapeutic agents for epilepsy. It may successfully control attacks of some patients whose 
attacks have not ben controlled by other forms of treatment, even though a gross neurologic 
defect may be present. In common with most drugs, it may produce unfavorable side-reactions, 
such as dermatitis medicamentosa, unfavorable personality disturbances, and, in rare cases, 
disturbance of hepatic function. 

Avpers, Philadelphia [A. M. A. Arcu. Neuro. & Psycutat.]. 


HAEMANGIOMAS INVOLVING THE SPINAL EprpuraAL Space. A. N. GuTHKELcH, J. Neurol., 
Neurosurg. & Psychiat. 11:199 (Aug.) 1948. 


Guthkelch surveyed the literature relating to hemangiomas of the spinal epidural space, 
including those which arise from the vertebrae, and reports eight cases of his own. There are 
altogether 17 recorded instances of mature epidural hemangiomas and 14 cases of immature 
hemangioendotheliomas and hemangioblastomas. Vertebral hemangiomas, on the other hand, are 
usually of the mature type. They are not infrequently associated with epidural hemangiomas. 
Epidural tumors usually occur in the thoracic region of the spine. 

Anatomically and clinically, no sharp division should be made between epidural and vertebral 
hemangiomas. Both are probably congenital anomalies capable of growth, the difference in 
type of growth depending on the activity of the surrounding tissues. Intermediate stages often 
occur. Both types cause compression of the spinal cord, and the clinical signs are those of 
progressive paraplegia with inconstant sensory changes. In a few cases, remittent attacks of 
paraplegia occurring during pregnancy with remission post partum were found to be caused by 
intraspinal hemangioma, the symptoms being precipitated by the general venous engorgement of 
pregnancy. 

Therapeutically, however, the two types of tumor present different problems. In the case 
of epidural tumors, exploratory operation is necessary to establish the diagnosis; the operative 
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results vary with the histologic structure, and the value of x-ray therapy is questionable. In the 
case of vertebral hemangiomas, on the other hand, the diagnosis can be made roentgenograph- 
ically, and the results of x-ray therapy are generally much better than those of surgery. 


MALAMUD, San Francisco [A. M. A. Arcu. Neurov. & Psycurat.]. 


SuBACUTE NECROTIZING ENCEPHALOMYELOPATHY IN AN INFANT. D. Letcu, J. NEUROL, 
Neurosurg. & Psychiat. 14:216 (Aug.) 1951. 


Leigh reports the case of a boy aged 7 months who died within six weeks of a disorder of 
the central nervous system characterized by somnolence, blindness, deafness, and spasticity of the 
limbs. 

The neuropathologic picture consisted in focal, bilaterally symmetrical, subacute necrotic 
lesions or softenings extending from the thalamus to the pons, the inferior olivary nuclei, and 
the posterior columns of the spinal cord, Histologically, the affected areas showed an intense 
vascular, microglial, and histiocytic proliferation and a less pronounced astrocytic increase. 
There was severe neuronal damage in these areas. 

In discussing the etiology and pathogenesis, Leigh suggests that an unknown toxin or virus 
was responsible for these lesions or, more probably, that these lesions represent the reaction of 
an immature brain to the same type of nutritional deficiency which produces the Wernicke 


syndrome in the adult. 
AvpErs, Philadelphia [A. M. A. Arcn. Neuro. & Psycuriat.]. 


ABDOMINAL Epitepsy. M. T. Moore, Schweiz. med. Wchnschr. 80:1352 (Dec. 23) 1950. 


Paroxysms of abdominal pain may be the only or the dominant feature associated with 
peculiar feelings, with nausea, pallor, sweating, occasionally vomiting, rarely diarrhea, etc. These 
attacks may be a symptom of epilepsy. Among cases described in detail are those of two boys, 
aged 11 and 12 years, both of whom had abdominal crises for a period of four to six years. In 
one case a severe cranial trauma preceded the attacks. In the other an allergy to various foods 
existed, but an antiallergic regimen did not improve matters. Anticonvulsive treatment was 


successful in both cases. 
; 


“AutomMATON” or 3 Years: UNusuUAL SEQUELA OF ENCEPHALITIS. 
M. ScHacuTer, Lattante 22:293 (May) 1951. 


A 3-year-old girl had had encephalitis at the age of one year. She did not utter any sounds 
and maintained a rigid posture, with steretoyped movements of the arms and eyes; she presented 
the picture of an automaton. The signs are probably due to injury of the frontal lobes. 


Hicerns, Boston. 


IMPORTANCE OF MATERNAL ISOIMMUNIZATION AS AN ETIOLOGIC AND PATHOGENIC FACTOR 
IN SOME ENCEPHALOPATHIES OF CHILDREN. G. MURANO, Minerva pediat. 2:101 (March) 
1950. 


The discovery that the cells of the nervous system contain an Rh factor strengthens the 
hypothesis of an allergic antigen-antibody reaction in the brains of newborn infants, when there 
has been a maternal isoimmunization. It is certain that any brain injury in cases of kernicterus 
i yas 
is not vascular Hicerns, Boston. 
TREATMENT OF PURULENT MENINGITIS WITH OCCLUSION OF THE SPINAL CANAL IN INFANTS. 

C, AcuiLo and J. MENEGHELLO, Rev. chilena pediat. 21:486 (Nov.) 1950. 


Of 23 infants with purulent meningitis of different origin, 4 died during the first 30 hours 
after admission to the hospital, thus giving an over-all mortality of 17.3%. Nineteen infants 
were treated with a sulfonamide preparation and penicillin and/or streptomycin without resource 
to the intrathecal route. All patients recovered. Two infants presented a transient hydrocephalus 
during the acute stage of the disease, and one had a slight right hemiparesis. Two infants 


| 
= 
ig 
— 
he 
4 
f wil 
4 
> 
is 
q 
vise 
} 
4 


125 


ABSTRACTS FROM CURRENT LITERATURE 


Sustained severe neurological damage and died afterwards, owing to intercurrent infections. One 
sustained a communicating hydrocephalus. Two newborn infants with meningitis due to enteric 
organisms recovered. 

The authors conclude that intrathecal administration of either streptomycin or penicillin is 
unnecessary in the treatment of purulent nonmeningococcic meningitis in infancy. The dosage 
-of the antibiotics and sulfonamides must be high, and the following dosages are recommended : 
penicillin, 100,000 units per kilogram in 24 hours; streptomycin, 100 mg. per kilogram in 24 hours; 
sulfonamides, 0.30 to 0.50 gm. per kilogram in 24 hours. The combined treatment must be 
continued for an average of 10 days after clinical cure and categorical improvement of the 


cerebrospinal fluid. 
spinal fluid From THE AuTHORS’ SUMMARY. 


Pyocyanic A. Fazexas and I. Nrkopemusz, Wien. klin. Wchnschr. 62:903 


(Dec. 1) 1950. 

A 2%-year-old boy became sick with a purulent meningitis which proved refractory to 
penicillin therapy. Pyocyanic bacilli were identified in the spinal puncture fluid. Treatment 
with streptomycin proved successful. Amserc, Rochester, Minn. 


J. Vanek, Pediat. listy 6:335 


CEREBRAL PERIARTERITIS NODOSA IN A 5-YEAR-OLD GIRL. 
(No. 3) 1950. 

In a girl aged 5% years, who had been ill for two and one-half months with encephalitic 
symptoms, severe vascular changes were disclosed in the brain at autopsy. Upon microscopic 
examination these changes appeared to be due to periarteritis nodosa involving mainly the middle 
-and anterior cerebral artery. All other organs were found to be free of arteritic changes upon 
routine examination. Both the history and the clinical course failed to give a clue as to cause of 
the disease. From THE AuTHOR’s SUMMARY. 


Witson’s Disease. A. K. A. Hopenpijt, Maandschr. kindergeneesk. 18:415 
(No. 11) 1950. 

A family of 10 children is described in which 4 had Wilson’s disease (hepatolenticular 
-degeneration). Two of them died last year; the other two are still living and in a satisfactory 
condition. The remaining six children are free of symptoms. 

From THE AuTHOR’s SUMMARY. 


Psychology and Psychiatry 


Proper Use oF ANTIBIOTICS IN TREATMENT OF Acute OTiTIs Mepia. Mrirtam H. RuTHER- 
FORD, California Med. 75:98 (Aug.) 1951. 
The problem of preventing loss of hearing following acute otitis media has been made nore 
‘complex by the use of penicillin and other antibiotic agents which may apparently cure yet 
leave dangerous residual disease. The causes of loss of hearing must be recognized early if 
remedial treatment is to be effective. In children particularly, loss of hearing may go unnoticed ae 
for some time. Physicians who treat otitis media should feel the responsibility not only for 
‘bringing an acutely ill child back to health but also for preserving the function of the hearing 
mechanism. Careful examination of the ear after apparent subsidence of infection is mandatory. 
It is of the utmost importance to be able to recognize the tympanum in its normal state and its 
various pathological states and to be alert to the early signs of changes associated with loss of 
my Pryor, Redwood City, Calif. 


Some V1EWPOINTS ON CHILD Psycuratry. Forrest N. ANDERSON, California Med. 75:213 
(Sept.) 1951. 


The author seriously questions the great tendency in recent years to seek psychiatric answers 
to almost all kinds of child problems. The average child has splendid capacities to solve his 
-own growth problems, within the limits of home, school, and neighborhood. Evidence indicates 
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that the average parent who seeks counsel has done a rather respectable job, that in his fear 
of setting limits because of “how the child will feel” there is more of psychological threat 
to the child than in daring to move ahead comfortably and make some mistakes. 

Psychiatric treatment of a child implies that the child is unable to meet situations as adequately 
as other children. Such treatment should be reserved, in the main, for use in situations in which 
the psychiatrist and the parents are willing to underwrite the implications of treatment. Treat- 
ment aimed at the vague goal of making the child “happier” is dubious. Treatment by a 
psychiatrist is presumably medical treatment and carries with it the advantages and disadvantages 
inherent in this fact. When given without carefully defining the reasons for it and the goals at 
which it is aimed, within medical framework, it is potentially an undesirable procedure. 


Pryor, Redwood City, Calif. 


MonGotisM IN ONE oF Twins. G. PosTERARO, Lattante 22:297 (May) 1951. 


Twins were born 11 years after the second of two previous pregnancies. The boy was a 
mongolian, and the girl was normal. At the age of 14 months, the height and the circumference, 
respectively, of the head were 5 cm. and 4 cm. less in the boy than in the girl. Roentgenograms 
of the boy’s skull suggested some increase in intracranial pressure. In a consideration of possible 
etiological factors, the author reports that the father had been intimate with a syphilitic before 
and during the pregnancy, and that the mother had had nausea, vomiting, headaches, tics, and 
epileptoid seizures and had taken large doses of quinine and ovarian extracts during the 
pregnancy. The Wassermann reactions of the parents and of the girl were negative, and that 


of the boy was questionably positive. Hiocuns. Boston 


Neurotic STAMMERING, A SYMPTOM OF LATENT AGGRESSIVENESS. 
clin. pediat. 49:461 (July) 1951. 


A clinical psychological study of a girl, 13 years and 9 months old, who had already reached 
puberty is presented. She was affected by a form of stammering of which the intensity was 
more evident when she was in her mother’s company than when she was at school or with other 
people. The clinical and psychological examination, with the help of Rorschach and Murray . 
tests, showed that the basis of this essentially neurotic stammering was-a remarkably violent 
aggressive impulse against a hyperanxious, restless mother who was hindering the girl’s affective 
effusiveness somehow. The fact that the girl was an only child is duly stressed. The results 
obtained with the Rorschach test on the girl are compared with results already achieved through 
a similar study on 20 children affected by various forms of dysarthria. 


M. ScHACHTER, Riv. 


FrRoM THE AUTHOR’S SUMMARY. 


INFLUENCE OF STATE OF HEALTH AND NUTRITION ON MENTAL Capacity: SociaL HyGIENE 
Stupy or GERMAN ScuHool. PopuLation. HELMUtT TRAEBERT, Med. Klin. 45:881 
(July 21) 1950. 


After repeated preliminary tests, data were collected on the same day, in rural districts and 
in small towns. Teachers estimated mental capacity, and nurses from the department of health 
estimated the state of nutrition of 19,000 subjects. It was evident that unfavorable nutritional 
conditions diminished mental capacity, though not always and not much; with poor nutritional 
conditions good performances became less and poor performances more frequent. The general 
living conditions of 30% of the subjects were classified as very bad. 


AMBERG, Rochester, Minn. 


INDICATION FOR TRANSORBITAL Leucotomy. PETER DAL Branco, Wien. klin. Wehnschr. 
61:773 (Nov. 4) 1949, 


A transorbital leucotomy was performed in three children under 15 years old, a 3-year-old 
boy, an 8-year-old boy, and a 6-year-old girl. The children were designated as having the form 
of imbecility known as cretinism. They became socialized and responded to educational measures 


surprisingly well. AMBERG, Rochester, Minn. 
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Diseases of Genitourinary Tract 


Ovarian DerMoID PERFORATING THE RECTUM IN A CHILD: Excision By ABDOMINO- 
PERINEAL PROCTOSIGMOIDECTOMY. Harry S. Bacon and S. W. Ersenserc, Ann. Surg. 
133:408 (March) 1951. 


Dermoid cysts of the ovary are fairly common tumors, and, although most of them are 
detected during the child-bearing period, a comparatively large number are found in children. 
The authors report an unusual case of perforation of the rectum by an outgrowth from a 
dermoid cyst of the right ovary, resulting in a polypoid tumor of the rectum. The child was 
7 years old. Sixteen months following operation the child was in school and leading a normal 


life. BantTiINn, Omaha. 


OvuTBREAK OF ACUTE NEPHRITIS IN ADOLESCENT ScHooL Boys. C. Henry Kempe, RICHARD 
W. OLMsTED, and Epwarp C. Curnen, Pediatrics 8:393 (Sept.) 1951. 


An outbreak of acute nephritis is reported, occurring among adolescent boys who were 
students at a private day school. Four boys in one class had clinically typical acute glomerular 
nephritis. Seventeen other members of this and one other class were found to have hematuria 
with or without associated albuminuria. The total incidence of hematuria among the 73 students 
in these two classes was 29%. Fifteen of the 21 boys with hematuria still had abnormally 
elevated Addis sediment counts approximately seven weeks after the initial examination. 

Cultures of the nasopharynx were made from 85 students. Hemolytic streptococci were 
detected in 11 (13%) of the boys, including 3 with hematuria. The results of attempts to identify 
the streptococci by serologic technics indicated that at least five immunologically different 
varieties were represented. Determinations of antihyaluronidase, antistreptolysin “O,” and anti- 
streptokinase in serum from 17 boys with hematuria and 20 without apparent hematuria revealed 
wide variations in titer but no significant difference between the two groups. 


From THE AUTHORS’ SUMMARY. 


Tue Testis: V. Use or TESTICULAR BIOPSIES IN THE DIFFERENTIAL DIAGNOSIS OF PRE- 
cocious Puperty. Epna H. Soper, Ronatp C. SNiFFEN, and B. Tavsort, 
Pediatrics 8:701 (Nov.) 1951. 


The history, physical appearance, and laboratory studies performed on eight boys with 
premature masculinization are presented. The histologic appearance of their testicular tissue 
is described. Four of the patients had true precocious puberty, which was complete in one and 
incomplete in three. Four had pseudoprecocious puberty, due to adrenal hyperplasia in three 
of the patients; two of these had associated metabolic disturbances. In the fourth child pseudo- 
precocity resulted from an adrenal cortex carcinoma. . 

Comparison of the two groups of patients shows that physically they are similar, although 
bilateral enlargement of the testes or metabolic disturbances in some instances may indicate the 
source of the precocity. The children with adrenal virilism excreted large amounts of 17- 
ketosteroids, possibly arising from abnormal precursors, while the patients with true precocity 
excreted only small amounts of 17-ketosteroids. The observations further suggest that testicular 
biopsy may be a simple additional means of distinguishing between true precocity and adrenal 
precocity. In the former, the stimulation seems to be all-inclusive with respect to the gonads, 
leading to the development of large interstitial cells and to tubular maturation and spermatogenic 
activity of varying degree. In precocity of adrenal origin the interstitial cells do not develop. 
The appearance of the interstitial cells is apparently the essential feature which differentiates 


the histology of the testis in these two conditions. Avreons’ 


UNDESCENDED Testis. Douctas McKay, Clin. Rep. Adelaide Child. Hosp. 2:23 (May-Nov.) 
1951. 


Study of a series of cases has led to the conclusion that true undescended testis is not common. 
Also, descent spontaneously or following hormonal therapy is not frequent. Gonadotropic hormone 
should be given in 12 injections between the 8th and 10th year, and, if unsuccessful, operation 


should be done immediately. McGuiGan, Evanston, III. 
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TERMINAL INTRAMURAL STENOSIS OF THE URETER IN CHILDREN. H, J. Boeve, Maandschr. 
kindergeneesk. 18:258 (Jan.) 1950. 


Treatment of terminal intramural stenosis of the ureter in infancy and childhood is discussed. 


FrRoM THE AUTHOR'S SUMMARY. 


ParoxysMAL HEMOGLOBINURIA. YUNG-EN Kao and Raymonp K. W. Yanc, Chinese M. J. 
67:199 (April) 1949. 


The authors report two cases of paroxysmal hemoglobinuria, in 14-year-old boys. In both 
patients symptoms developed after exposure to cold. Both patients had serologic evidence of 
syphilis. When paroxysmal hemoglobinuria is the only presenting symptom, together with a 
history of the effect of chilling, then it can be assumed to be associated with a syphilitic 


infection, particularly the congenital form. Macpona.o, Pittsburgh 


Diseases of Ductless Glands; Endocrinology 


or Fotic Actp ANTAGONIST TO INTERFERE WITH THE ACTION OF TESTOSTERONE 
PROPIONATE ON THE COMBS AND TESTES OF YOUNG COCKERELS. M. X. Zarrow, I. B. 
Koretsky, and I. G. Zarrow, Endocrinology 48:125 (Feb.) 1951. 


The failure to obtain growth of the female reproductive tract after treatment with estrogen 
in the absence of folic acid has been well established. The role of folic acid in androgen-induced 
growth of the male accessories has not been so clearly defined. The experiments here reported 
indicate that folic acid is not essential for androgen-stimulated comb growth in the cockerel. 


JacossEN, Buffalo. 


Errects oF REPEATED INJECTIONS OF THE STEROIDS AND RELAXIN ON THE SYMPHYSIS 
Pusis OF THE GUINEA Pic as StupIED By X-Ray. Roy V. TALMAGE and FERN A. 
GarrETT, Endocrinology 48:162 (Feb.) 1951. 


It has been known for some time that relaxation of the symphysis pubis of the guinea pig 
could be brought about by administration of several of the steroids and of extracts containing 
relaxin, either singly or in combination. These studies can be summed up briefly by saying that 
estrogen, if given in large enough quantities and for a sufficient period of time, is able to 
produce separation of the pubes; that relaxin, if administered to an estrogen-primed animal, 
will cause within a six-hour period a separation of the symphysis which is proportional to the 
dosage, and that progesterone can indirectly cause relaxation of the symphysis by initiating the 
production of relaxin from the estrogen-primed uterus. In this paper are given details of experi- 
ments further studying this phenomenon as produced by prolonged treatment with estrogen, 


progesterone, and relaxin. Jacossen, Buffalo. 


Tue INFLUENCE OF THE THYROID ON CEREBRAL METABOLISM. JOSEPH F. Fazekas, F. 
Burton Graves, and Rap W. ALMAN, Endocrinology 48:169 (Feb.) 1951. 


The changes in mental activity associated with abnormal thyroid states have usually been 
explained on the basis of alterations in cerebral metabolism due directly to local excess or 
deficiency of the thyroid hormone. The studies here reported indicate that cerebral oxygen 
uptake is not directly influenced by increase or even by decrease of the thyroid hormone. 


JacossEN, Buffalo. 
Tue Errect or CortISONE AND THE ADRENOCORTICOTROPHIC HORMONE OF THE PITUITARY 


ON THE BLoop PRESSURE IN EXPERIMENTAL RENAL HYPERTENSION. ARTHUR GROLLMAN 
and Konnertu, Endocrinology 48:213 (Feb.) 1951. 


The existence of a relationship between the adrenal cortex and the hypertensive state has. 
long been conjectured. The results obtained in this study, as well as the other available data, 
fail to support the view that hypertension is a result of adrenal cortex or pituitary dysfunction 


induced by stress or nervous influences. JacossEN, Buffalo 
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Tue Errects or Continuous Licut or DARKNESS ON THYROID FUNCTION IN MICE. 
G. Puntriano and Josepu Metres, Endocrinology 48:217 (Feb.) 1951. 


Seasonal fluctuations in thyroid function have usually been attributed to temperature changes 
because of the demonstrated action of heat and cold on thyroid activity. Although the effects 
of seasonal changes in light increment on thyroid secretion have not yet been investigated, it 
seems possible that this too may be a factor. Data were obtained which indicate that continuous 
light depresses and continuous darkness increases thyroid secretion in mice. 


Jacossen, Buffalo. 


Tue Errect or SEx Hormones oN HEPATIC AND RENAL Lesions INDUCED IN RaTs BY A 
Cuoutne-Dericient Diet. J. Emerson, Paut C. Zamecnik, and Ira T. 
NATHANSON, Endocrinology 48:548 (May) 1951. 


The interesting finding of the present experiments is that although estrogens appear to 
have an ameliorating effect on the production of dietary cirrhosis, androgens have an aggravating 
effect. The question is raised as to whether it may be worth while to try estrogen as an adjuvant 
to standard therapy used in the treatment of the early stages of portal cirrhosis in human males. 


JacossEn, Buffalo. 


HypoTuyRoIpisM IN CHILDHOOD. WILLIAM A, Rettty, J. A. M. A. 146:234 (May 19) 1951. 


There are varying degrees of thyroid deficiency. Thyroid deficiency may be more obvious 
during the rapid spurts in growth in infancy and just before puberty. Clinical observations are 
more valuable in detecting this deficiency than normal laboratory tests. 


KIMBALL, Evanston, III. 


ALTERATIONS OF CEREBRAL FUNCTIONS IN PHEOCHROMOCYTOMA. N. S. Apter, W. C. 
Hatsteap, A. S. Atvinc, P. T. Taso, and T. J. Case, Neurology 1:283 (July-Aug.) 
1951. 


Reports of tumors arising from chromaffin tissue of the adrenal gland (pheochromocytoma) 
and from ganglia of the sympathetic nervous system (paraganglioma) are being reported with 
increasing frequency. The pressor substances from these structures discharged into the general 
circulation produce effects that are of special interest to the neurologist and the psychiatrist. 
The clinical picture resembles that of anxiety states, vasovagal attacks, and hypothalamic dis- 
orders. The syndrome consists of paroxysmal or sustained hypertension, palpitation, sweating, 
pallor, tremulousness, headache, dyspnea, nausea and vomiting, pain in the precordium and 
epigastrium, and muscular weakness. Also encountered are vasomotor phenomena, such as 
discoloration of the hands and legs or blanching of digits, as well as hypermetabolism, glyco- 
suria, (menorrhea, changes in urinary frequeacy, loss of libido and hyperthermia. 

Apttr and his colleagues describe combiried medical, neurologic, experimental psychologic, 
electroencephalographic, and psychiatric studies done before and after operation on a patient, 
aged 14, with pheochromocytoma. These studies revealed that temporary impairment of functions 
of the cerebral cortex takes place. The generalized systemic vascular changes are accompanied 
by similar alterations in the cerebral blood vessels and are reversible. These inyestigators 
suggest that the somatic experience of anxiety is dissociated from consciousness by virtue of 
temporary dysfunction of the cerebral cortex. 

Preoperative and postoperative electroencephalographic readings showing the effects of 
piperoxan hydrochloride and epinephrine on the tracings are also recorded. 


AvpeErs, Philadelphia [A. M. A. Arcu. Neurov. & Psycutat.]. 


PsEUDOHYPOPARATHYROIDISM. M. G. PETERMAN and J. L. Garvey, Pediatrics 4:790 (Dec.) 
1949, 
A typical case of pseudohypoparathyroidism in a 12-year-old girl is presented. The history 
alone was typical of hypoparathyroidism. Physical examination revealed a characteristic round, 
full face in a short plump girl with positive facial, ulnar, and peroneal reflexes. The serum 
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calcium was low, the serum phosphorus high, and the urinary phosphorus excretion was low. 
Injection of parathyroid extract intravenously produced an increased urinary excretion of 


phosphorus. An unusual feature of this case was the demineralization of all the bones. 


From THE AuTHORS’ SUMMARY. 


Tuyroip Dericiency 1n A. REILLy, South. M. J. 44:200 (March) 
1951. 


A review of the clinical picture and the differential diagnosis is presented. The need for early 
diagnosis is emphasized, because good mental development depends on the early institution of 
adequate treatment. About 20 to 25% (presumably of cretins) attain fairly normal mentality 
if treatment is started early. 


Locan, Rochester, Minn. 


PusperaAL DEVELOPMENT OF SuBJECTS WHo Hap Hap Entarcep THyMus GLANDS IN 
Infancy. A. BaRcAGLIA, Minerva pediat. 2:222 (May) 1950. 


Some of the 30 subjects, who had had enlarged thymus glands in infancy, had had lymphatism, 
and some had had x-ray treatments. No effect could be established at puberty related to 
previous symptoms of lymphatism or to x-ray therapy. Puberal evolution was essentially 
normal in all cases, although four subjects may have been a bit precocious and one delayed. 
Somatic development was normal, although one half the subjects were somewhat overweight 
and one was rather tall. Genital growth was normal. None showed Froehlich’s syndrome. 


Hicearns, Boston. 


TuHerapeutic ResuLtts HypopuystaAL INFANTILISM. Rosa B. De BuNo, Arch. pediat. 
Uruguay 21:908 (Nov.) 1950. 


Seven cases of hypophysial infantilism, observed for periods varying from 1 to 6 years, 
have been studied. The results obtained with different therapies in this disease are analyzed. 
Changes in stature and bone growth, in the genital tract, and in sexual characteristics are studied 
particularly, because of their extreme interest. Attention is called to the importance of gonado- 
tropins in the treatment of male sexual infantilism and of androgens in the effect on growth. 
Androgens have proved to be, up to now, the most favorable element for stature growth. 


From THE AUTHOR’S SUMMARY. 


Bopy UNDERDEVELOPMENT IN DraBetes MELLITUs. 
legefor. 70:577 (Sept. 15) 1950. 


Of 51 children with diabetes, aged 2 to 12 years, treated in 1935 to 1949, there were 13 
(8 boys and 5 girls) who were classified as dwarfs. The dwarfism was of pituitary type except 
in one girl who displayed signs of hypothyroidism. 


Oppvar ANnpRup, Tidsskr. norske 


WaALLGREN, Stockholm, Sweden. 


Tue Corticotrore Hormone. J. W. R. Everse, Nederl. tijdschr. geneesk. 94:2058 (July 22) 
1950. 


Remarkable effects of corticotropin (ACTH) are observed in widely different diseases. In 
a few diseases only distinct therapeutic effects were obtained. 

The ddsages used, especially in the United States, seem rather high. The practice of ex- 
pressing the dosage in milligrams actually only indicates the dosage of a particular preparation. 
As yet, an international standard preparation does not exist. Preparations of American or Dutch 
origin are verified, however, with respect to standard preparations of equal concentrations. 


vAN CREVELD, Amsterdam, Netherlands. 


ADRENOCORTICOTROPE HorMONE (ACTH) anp CARBOHYDRATE-METABOLISM. G. A. 
OveRBEEK, Nederl. tijdschr. gemeesk. 94:2526 (Sept. 2) 1950. 
From a consideration of the action mechanism of corticotropin (ACTH) and from experi- 
ments on animals, the author concludes that the danger of corticotropin therapy causing real 
diabetes is very small. Only if a light diabetes already exists is there a certain possibility of 


deterioration. van CREVELD, Amsterdam, Netherlands. 
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Diseases of Muscles, Bones, Joints, and Lymph Nodes 


APPEARANCE OF CENTERS OF OSSIFICATION IN THE HUMAN Petvis Berore Birtu. CARL 
C. Francis, Am. J. Roentgenol. 65:778 (May) 1951. 


This article describes the appearance of the ossification centers of the pelvis with respect to 
crown-to-buttocks length of the fetus. Tables are presented showing the appearance of ossifica- 
tion centers in the ilium, ischium, pubis, centra of the sacral vertebrae, transverse processes of 
the sacral vertebrae, lateral sacral centers, and coccygeal centers. 


Honeéson, Rochester, Minn. 


GRowTH OF THE SHAFT OF THE HUMAN Rapius AND ULNA DuRING THE First 2 YEARS 
or Lire. Musa K. Guantus, Am. J. Roentgenol. 65:784 (May) 1951. 


The average length of the shaft of the radius and ulna was determined by measuring these 
bones at the ages of 3, 9, 12, 18, and 24 months. The average rate of growth was calculated and 
was found to be greater in boys during the first year and greater in girls during the second year. 


Rochester, Minn. 


INFANTILE CorTIcAL Hyperostosis: A FAMILIAL Disease? James G. Boyes, and 
Nicno as G, Demy, Am. J. Roentgenol. 65:924 (June) 1951. 


The cause of infantile cortical hyperostosis is still unknown. The manifestations of the disease 
consist of doughy swellings, irritability, and tenderness, with cortical overgrowth apparent in 
roentgenograms. The authors present the cases of a brother and sister with the disease and 


suggest the possibility of a familial incidence. Honceot. Rochester. Mien 


SAcROCOCCYGEAL TERATOMA IN THE NEWBORN. JosEPH M. Wacker, and Rosert J. P. 
Foster, Arch. Surg. 61:1138 (Dec.) 1950. 


Sacrococcygeal teratomas are usually obvious at birth but may vary in manifestations from 
a small discoloration on the buttocks to a large sacrococcygeal mass which causes dystocia or 
even fetal death. The symptomatology depends on the location and size of the teratoma. 
Immediate surgical removal of the tumor is indicated, because the rate of growth is usually 
rapid and the skin undergoes necrosis and becomes infected. A case of sacrococcygeal teratoma 


is reported. Katser, Rochester, N. Y. 


MYASTHENIA GRAVIS IN A MOTHER AND HER Newsorn Son. G. E. McKeever, J. A. M. A. 
147:320 (Sept. 22) 1951. 

McKeever describes the seventh known case of myasthenia gravis occurring in a newborn 
child of a myasthenic mother. 

The outstanding features of the case of myasthenia gravis in the mother were as follows: 
(1) The unusual nature of the patient’s ::itial symptoms had allowed the disease to go undetected 
for 16 months; (2) the patient experienced a remission during the first five months of preg- 
nancy; (3) a relapse occurred during the sixth month of pregnancy; (4) a remission occurred 
on the day of delivery; (5) a relapse followed the delivery and, in turn, was followed by a 
remission; (6) the baby was delivered by Caesarean section, for reasons not related to the 
myasthenia gravis. 

The outstanding features of the case of myasthenia gravis in the baby were as follows: 
(1) The baby was normal at birth; (2) the symptoms of myasthenia developed gradually from 
birth, so that they were clearly recognized by the second day of life; (3) the diagnosis was 
easily proved by oral administration of neostigmine bromide; (4) the baby required no neostig- 
mine after 15 days of life. 

McKeever points out that the transient nature of myasthenia in newborn infants should 
not cause the clinician to consider the problem lightly. Two deaths have been reported in 
this series of seven cases. 
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The mechanism of the transient myasthenia in the baby here described and in others is 
a matter of conjecture. It is certainly related to the mother’s illness. It may be postulated that 
there exists an increase in cholinesterase in the infant. This may be a reflection of increased 
circulating cholinesterase in the mother. It is also possible that an increase in circulating cholin- 
esterase developed in the baby in response to the neostigmine medication administered to the 
mother. The latter possibility is more likely, since the baby was well at birth and the symptoms 
of myasthenia developed in progressive severity several hours after birth. If the increased 
cholinesterase of the baby were only a reflection of the increased cholinesterase of the mother, 
it would be expected that the myasthenia would be severest at birth and show progressive 
improvement. No case of myasthenia gravis in infancy had been observed prior to the intro- 
duction of neostigmine (prostigmin®) in 1935. 


Avpers, Philadelphia [A. M. A. Arcu. Neurow. & Psycutat.]. 


EpipHyseaL InjuRIES IN De ivery. H. SHULMAN and CHartes D. 
TERHUNE, Pediatrics 8:693 (Nov.) 1951. 


During the course of breech extraction or breech presentation with version and extraction, 
injury to the extremities may be a complication. Trauma and separation of an epiphysis, with 
or without apparent dislocation, may occur. When this involves the upper or lower femoral 
epiphysis, a sequence of changes takes place which forms a characteristic clinical and pathologic 
picture. There is usually no hint of injury until the second day of life when the infant assumes 
the “frog position,” with the affected extremity held flexed at the knee and hip and externally 
rotated. The soft tissue over the involved area is full, tense, and often reddened. There is 
marked tenderness and pain on passive motion. The patient is extremely irritable and may run 
a low-grade temperature. Roentgenograms, which are normal for about the first five days, begin 
to show subperiosteal changes indicating local calcification of extravasated blood at the site of 
the injury. 

A similar picture prevails when the injury involves the upper extremity. In this instance the 
affected limb is held limp, extended, and externally rotated. There is pain on motion. The injury 
usually involves the upper humoral epiphysis, and there is overlying soft-tissue swelling, with 
alteration of the normal shoulder contour. Roentgenographic changes follow the same pattern * 
as those for the lower extremity. 

The mechanism of these injuries seems to resolve itself into the position of stress and strain. 
During delivery or decomposition of the presenting breech, manipulation of the extremities is 
necessary. 

The underlying pathology consists of periosteal stripping, starting at the epiphyseal line and 
extending as far as the opposite end of the involved bone. The resultant hemorrhage lifts up 
the periosteum, and ultimately this subperiosteal extravasation results in the clinical picture 
described. By the fifth day callus replaces the hemorrhage, and roentgenograms begin to reveal 
the calcium-containing healing process, often appearing as an ossifying periostotic sleeve. By 
the time there is roentgenographic evidence of callus formation, the clinical picture improves, 
and there is beginning painless motion of the affected limb. 

The relationship of maternal parity to epiphysial injury in breech extractions seems to be an 
intimate one. One may infer that the unyielding soft parts of a primiparous mother, in the 
presence of a breech presentation, add to the difficulties of delivery and necessitate the application 
of additional force and pull on the part of the attending physician. 


Four cases of epiphyseal birth injuries in direct or altered breech extractions are presented 
in detail. 


FroM THE AUTHORS’ SUMMARY. 


Tue GENERALIZED DEVELOPMENTAL Osseous DystropHies: INTRODUCTORY CLASSIFI- 
CATION: 1. MuLtipLe Exostoses. W. P. U. JacKxson, South African M. J. 25:334 
(May 19) 1951. 


After outlining a clinical classification of osseous dystrophies, the author discusses very 
briefly the problem of multiple exostoses. 


McGutiean, Evanston, III. 
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Tue GENERALIZED DEVELOPMENTAL Osseous DystropHies: 2. AcHonpRopLasIA. W. P. 
U. Jackson, South African M. J. 25:350 (May 26) 1951. 


This is the second in a series of papers on osseous dystrophies. The author gives a very 
brief discussion. McGutcan, Evanston, Ill. 
Tue GENERALIZED DEVELOPMENTAL OssEouS DysTROPHIES: 6. OSTEOGENESIS IMPERFECTA. 

W. P. U. Jackson, South African M. J. 25:433 (June 23) 1951. ; 


This is the sixth in a series of articles on generalized osseous dystrophies. The author 
discusses briefly the disease of osteogenesis imperfecta. McGutean, Evanston, Il. 
Tue GENERALIZED DEVELOPMENTAL Osszous Dystropuies: 7. Osteoretrosis. W. P. U. 

Jackson, South African M. J. 25:451 (June 30) 1951. 


The syndrome of osteopetrosis is discussed in a very brief article forming the seventh of a 
series of papers on generalized developmental osseous dystrophies. 


McGutGan, Evanston, III. 


So-CaLLep Cat Scratcu Disease, A BENIGN Virus LYMPHADENITIS. T. WeEGMANN, C. 
Ustert, and C. HEepIncer, Schweiz. med. Wehnschr. 81:853 (Sept. 8) 1951. 


Thirty cases of cat scratch disease (cat scratch fever) are tabulated, 10 of which occurred in 
children 2 to 14 years old. In 26 cases a contact with cats was noted. The disease can occur 
even when such a contact can be excluded. So-called cat scratch disease is characterized by 
subacute or chronic lymphadenitis. Local manifestations are the most prominent symptoms. 
Systemic reactions are rather insignificant. A granulomatous inflammation of lymph nodes, 
with abscess formation, constitutes the pathological lesion. It is usually confined to a single 
location. In all probaility a virus closely related to that of lymphogranuloma venereum is 
responsible for the disease. The incubation period may possibly vary from five days to six weeks. 
The diagnosis can be certified by a skin test with diluted sterile pus from a node. The reaction 
becomes positive one month after infection and remains so for years. The differential diagnosis 
is discussed. Special therapeutic measures are not necessary. Puncture or excision of the nodes 
may hasten recovery. Treatment with aureomycin or terramyein has been recommended. 


AMBERG, Rochester, Minn. 


PreEsENT STATUS OF CONGENITAL DISLOCATION OF THE Hip. M. OrTOLANI, Minerva pediat. 
3:453 (Aug.) 1951. 

For the past 30 years the author and Putti have been making appeals for early diagnosis 
of congenital dislocation of the hip. In some sections of Italy, the incidence of lameness in 
adolescents and adults due to this condition has markedly diminished; but in other sections the 
incidence has not changed. Italian orthopedists do not resort to such radical treatment as do 
orthopedists in Western Europe and America, but, in any event, early diagnosis and treatment 
is imperative for best end-results. Hicerns, Boston. 


OstEoPeTROsIS. E. Toussaint ARAGON, Bol. med. Hosp. inf., México 7:846 (Dec.) 1950. 


The author reports 3 cases of marble bones, or osteopetrosis, affecting 3 children who were 
admitted to the Hospital Infantil. Two were brothers aged 13 and 12 years; the other was an 
infant 6 months old. The general characteristics of the disease are discussed briefly. The 
clinical histories are summarized, stressing especially the modifications found by roentgenographic 
study. Because of its rarity, the third case is of special interest, since it includes both osteo- 
petrosis and rickets. 


From THe AuTHoR’s SUMMARY. 


TREATMENT OF POLYMYOSITIS WITH PENICILLIN. F. H. Dost, Arch. Kinderh. 140:183 (No. 4) 
1950. 


A description and discussion of polymyositis in a 12-year-old boy is given. Skin biopsy 
affirmed the clinical diagnosis. There was no response to treatment with sulfonamides, but 
favorable results followed the administration of 3,000,000 I.U. of penicillin over a period of two 


weeks. GottstTEINn, Chicago. 
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News and Comment 


GENERAL NEWS 


Specialists Certified by American Board of Pediatrics, Inc.—The following physicians 
were certified as specialists by the American Board of Pediatrics, Inc., after examinations held 


in Washington, D. C., May 2, 3, and 4, 1952: 


Adams, Frederick F., Jr., Spartanburg, S. C. 
Armstrong, William Bennett, Fargo, N. D. 
Arnold, Herbert L., Jr., Tuscaloosa, Ala. 
Baggs, Wade, H., Jr., Tampa, Fla. 

Baldwin, Ruth Workman, Baltimore. 
Blinski, Maurice, Miami, Fla. 

Bost, Roger Browning, New Orleans. 
Brandt, Ira Kive, Coral Gables, Fla. 

Bruch, William M., Bluefield, W. Va. 
Butler, Robert Elliott, Rochester, N. Y. 
Chasler, Nicholas Louis, Pittsburgh. 

Childs, Barton, Baltimore. 

Chisolm, James Julian, Jr., Baltimore. 
Cohlan, Sidney Q., New York. 

Crane, Norman T., Plainfield, N. J. 
Crawley, Eugene Harvey, Little Rock, Ark. 
Dick, James, Hempstead, N. Y. 

Dougan, Hubert Taylor, Richmond, Va. 
Epstein, Nathan, Philadelphia. 

Eriksen, George Norton, Jr., Wilmington, Del. 
Finberg, Laurence, Baltimore. 

Frazier, Claude Albee, Asheville, N. C. 
Graub, Milton, Philadelphia. 

Greenspan, Herbert S., Philadelphia. 

Harris, Irwin Lee, Far Rockaway, N. Y. 
Harris, Robert Otis, III, Mobile, Ala. 
Jackson, Harold Pryor, Anderson, S. C. 
Jenkins, Melvin Earl, Jr., Washington, D. C. 
Joseph, Clifford, Torrington, Conn. 

Kahn, Robert Edward, Baltimore. 

Karzon, David Theodore, New York. 

Kravis, Lillian B. Panzer, Philadelphia. 
Lace, Richard Edward, Tarentum, Pa. 
Lippi, Frank Antonio, Jr., Philadelphia. 
Luhby, Adrian Leonard, New York. 

Lyles, Clarence Cross, Spartanburg, S. C. 
Lynch, John Franklin, Jr., High Point, N. C. 
McGovern, John Phillip, Silver Spring, Md. 
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McLeod, Robert Nall, Jr., Somerset, Ky. 

McPherson, Thomas Coatsworth, Atlanta. 

Myers, Morris, Flushing, N. Y. 

Nichols, Myron McCall, Charlottesville, Va. 

Ogborn, Richard Eugene, Fort Bragg, N. C. 

Olshaker, Bennett, Washington, D. C. ~ 

O’Rear, Harry Barron, Augusta, Ga. 

O’Reilly, Philip Joseph, Mamaroneck, N. Y. 

O’Shea, James Arthur, Andover, Mass. 

Parrish, Wilmer Eugene, Longview, Tex. 

Perry, Douglas Dards, Bristol, Conn. 

Pfeifer, Robert Thomas, Media, Pa. 

Potterfield, Thomas Garland, Charleston, 
W. Va. 

Prentice, Stanley Edward, Tenafly, N. J. 

Rauber, Albert Paul, Decatur, Ga. 

Riepenhoff, John Patrick, Columbus, O. 

Rosen, Sydney Irving, Ontario, Canada 

Rosenblum, Herman, Nashville, Tenn. 

Ross, Lucille Jaffe, New York. 

Seidel, Henry Murray, Baltimore. 

Seiler, William Carpenter, Sandusky, O. 

Skinner, Richard Greene, Jr., Jacksonville, Fla. 

Small, Leon I., Millburn, N. J. 

Smith, Alan Eugene, Cleveland. 

Smith, Martin Henry, Gainesville, Ga. 

Steinburg, Stanley Herbert, Washington, D. C. 

Tilley, John Allen, Red Bank, N. J. 

Vargas, Dharma Luz, Rio Piedras, P. R. 

Waldman, Sydney, Philadelphia. 

Walker, Lewis Harry, Akron, O. 

Weber, John Richard, Fort Wayne, Ind. 

Weyland, Charletta Kathern, Lebanon, Pa. 

Woodruff, Calvin Watts, Nashville, Tenn. 

Young, Latimer Gorsuch, Baltimore. 

Zupanc, Edward, Lt. (jg) (MC), U.S.N.R., 
Great Lakes, III. 
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Inauguration of the Sweet Lectureship.—Dr. Clifford Sweet, for 30 years chief of staff 
of Children’s Hospital of the East Bay in Oakland, Calif., was honored by the medical staff 
there on May 21, 22, and 23, with the inauguration of the “Clifford Sweet Clinics and 


Lectureship.” 


Monograph on Plasma Proteins.—The monograph “Physiological Changes in Plasma 
Proteins Characteristic of Human Reproduction” was produced to make the results of electro- 
phoretic studies of blood plasma proteins carried out by the Research Laboratory of the Children’s 
Fund of Michigan available in more complete form than is possible in journals. Copies are 
available for free distribution to workers in this field. 


PERSONAL NEWS 


Faculty Changes at Louisiana State University.——Dr. Myron E. Wegman, Professor 
and Head of the Department of Pediatrics at Louisiana State University, School of Medicine, 
and Pediatrician-in-Chief of the Louisiana State University Unit at Charity Hospital of 
Louisiana at New Orleans, has resigned these positions to accept appointment as Director of the 
Division of Education and Training of the Pan American Sanitary Bureau, the Regional Office 
of the World Health Organization for the Americas. Dr. Nelson K. Ordway, at present 
Associate Professor of Pediatrics at Louisiana State University, will succeed Dr. Wegman. 


ANNOUNCEMENTS 


Society for Pediatric Research.—The Society for Pediatric Research held its meeting on 
May 5, 6, and 7, 1952, at Old Point Comfort, Va. The following officers were elected to serve 
for the year 1952-1953: President, Dr. Robert Ward, New York; Vice-President, Dr. Milton 
Rapoport, Philadelphia; Secretary-Treasurer, Dr. Sydney Gellis, Boston; Members of the 
Council, Dr. Edward Pratt, New York; Dr. Nelson Ordway, New Orleans; Dr. Charles May, 
Minneapolis; Dr. Gladys Fashena, Dallas, Tex.; Dr. Herbert Miller, Kansas City, Kan., and 
Dr. John F. McCreary, Toronto, Canada. The following were elected to membership in the 
Society: Robert Aldrich, Portland, Ore.; Barton Childs, Baltimore; John F. Damman, Santa 
Monica, Calif.; Floyd W. Denny, Minneapolis; Lloyd J. Filer, Rochester, N. Y.; Gordon E. 
Gibbs, Baltimore; David Gitlin, Boston; Bruce D. Graham, Ann Arbor, Mich.; Robert H. High, 
Philadelphia; Solomon A. Kaplan, Cincinnati; Gerald Miller, Rochester, N. Y.; Frederick C. 
Moll, Seattle; Erwin Neter, Buffalo; William Obrinsky, New Orleans; James J. Quilligan, 
Dallas, Texas; Helen S. Reardon, Philadelphia; Andrew J. Rhodes, Toronto, Canada; Irving 
Schulman, New York; Roland B. Scott, Washington, D. C., and Edna H. Sobel, Cincinnati. 
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Books 


Handbook of Pediatric Medical Emergencies. By Adolph G. De Sanctis, M.D., and 
Charles Varga, M.D. Price, $5. Pp. 284, with 51 figures, 13 tables, and 4 appendix tables. 
C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, 1951. 


This handbook was originally written for the use of the resident staff and for physicians 
enrolled in the courses offered by the pediatrics department of the Post-Graduate Medical School 
of New York University-Bellevue Medical Center. 

It has now been enlarged and revised for general publication. Because of its wealth of 
readily utilized information, it will, no doubt, soon be a standard reference for the practicing 
pediatrician and general practitioner, as well as for pediatric hospital staffs and hospital 
emergency departments. 

The handbook is divided into ten chapters, an addendum, and an appendix. 

The chapter on cardiovascular emergencies covers acute cardiac failure, arrhythmias, and 
pericardial effusion. 

Under the heading of gastrointestinal emergencies, the treatment of acute toxic diarrhea is 
well covered, and this section includes a helpful table of electrolyte contents of replacement 
solutions, with comments as to their uses. 

The chapter on genitourinary emergencies is short but covers anuria, injuries, renal colic, 
and foreign bodies. 

The chapter on neurological emergencies contains a very complete section on the treatment of 
convulsions. The treatment of diabetic coma is also included in this chapter. 

Under respiratory emergencies, croup, asthma, acute bronchiolitis, and resuscitation of the 
newborn infant are given full consideration from the standpoint of therapy. 

The various methods of resuscitation are described and discussed in the chapter on drowning. 

In the chapter on poisoning the signs and symptoms are given for only a few of the poisons 
mentioned. A long and very complete list of antidotes to be kept on hand in the hospital 
emergency room is given. The treatment given is definite, with doses and percentages clearly 
given. This is a distinct improvement over many such sections in textbooks where the treatment 
is given only in general terms, wasting precious time in an emergency while the physician looks 
up the dosage elsewhere. 

Important and helpful also is a list of nearly five hundred commercial sources of poisons 
listed by their brand names, with the poisonous ingredient of each. Such a list has long been 
needed by medical practitioners in order that it may be determined just what poison is being 
dealt with when a household substance or insecticide has been ingested. The list would be even 
more helpful if the percentages of the poisons were given, and if it was made a part of the 
chapter on poisoning instead of being placed at the end of the book as an appendix. 

The care of the premature infant is well covered from the emergency standpoint. 

The section on miscellaneous emergencies lists the treatment of various types of bites, burns, 
electric shock, eye injuries, frostbite, heat exhaustion, and serum reactions. 

The last chapter is on pediatric procedures. This is well illustrated with photographs and 
drawings. Explained in detail are various types of venipuncture, constant drip technique, lumbar 
puncture, subdural tap, tracheotomy, and oxygen and aerosol therapy. 

Additional information relating to several of the chapters is given in an addendum. This is 
confusing and detracts from the value of the book. It is hoped that an early revision will correct 
this fault. 


A useful table of normal physical and chemical constants is given in the appendix, as well 
as the list of poisons already mentioned. 

This book is highly recommended to all practitioners and house officers who treat the medical 
emergencies of children. 


136 


4 
| 
| 


BOOKS 137 


Pharmacological Basis of Penicillin Therapy. By Karl H. Beyer, M.D. Price $4.50. 
Pp. 214, with 35 illustrations. Charles C Thomas, 301-327 E. Lawrence Ave., Springfield, 
IIL, 1950. 

“The purpose of this monograph has been to present briefly the pharmacological basis of 
penicillin therapy in a concise and reasonably complete form.” This is the introductory sentence 
in the preface, and the word “clearly” could well have been added. The text is preceded by an 
excellent table of contents which gives the reader, in a very few minutes, a clear idea of the 
subject, and each of the seven chapters is introduced by a summary of less than a page of 
fine print. 

The first two chapters discuss the absorption, distribution, concentration, and elimination of 
penicillin into the various fluids, tissues, organs, and cavities of the body when given by various 
channels, i. e., orally, subcutaneously, intravenously, etc. 

Chapter III introduces the clinical phase of the subject, and when one bears in mind the 
wide variation in the natural course of most human illnesses, one understands the difficulties 
in assessing the various methods of administering penicillin and the results from different 
schedules of injection, blood levels, etc. These factors are clearly presented and explained, and 
three quotations illustrate these points. 

“Blood levels of penicillin are of inestimable value but they give no great assurance that one 
is attaining the same antibiotic concentration of the agent within the site of pathology, except 
where that is represented by a septicemia. . . . There is good agreement between both 
schools of thought that penicillin blood levels may fall below detectable amounts temporarily 
without adverse effects on the outcome of therapy. . . . . There have been several experi- 
mental and clinical papers that indicate the total penicillin dose may be divided into large incre- 
ments administered at long intervals with at least as good results as when the daily dose was 
divided into small increments injected frequently.” 

Chapter IV should be of interest to all practicing pediatricians, since it presents the data on 
repository penicillin preparations. It would seem that these are narrowing down to products 
which seldom result in induration at the injection site. Specifically, the crystalline-procaine- 
penicillin-with-aluminum-monostearate group seems very efficacious, also the mixture of peni- 
cillin sodium with penicillin procaine administered intramuscularly. 

The following chapters are devoted chiefly to the physiology of penicillin elimination by 
the kidneys, both by tubular secretion and by glomerular filtration, and the great inhibiting 
action of the tubular secretion by carinamide (originally caronamide). Carinamide is readily 
absorbed when administered orally and is relatively unlikely to result in side reactions, but the 
authors point out that it is precipitated from acid urine and may suggest proteinuria to the 
uninitiated. Its chief use, as is well known, is the maintenance of a very high penicillin blood 
level in bacterial endocarditis and in other infections in which a high level is necessary for 
penetration of penicillin to the indurated area. “In the therapy of penicillin-sensitive infections 
where oral penicillin has been shown to be effective when administered in high dosages, the 
coadministration of carinamide would be expected to reduce the necessary unitage of penicillin 
or increase the antibiotic tissue concentrations.” The maximal oral dose of carinamide recom- 
mended is 2 to 4 gm. every three or four hours for adults. The dosage recommended (quoted by 
the author) for infants and children varies from 0.4 to 0.8 gm. per kilogram per day. This 
is relatively much larger than that for adults, but when one has repeatedly seen the adult dose 
(300,000) of penicillin given to small infants by pediatricians one can understand this discrepancy. 


Therapeutics in Internal Medicine. Edited by Franklin A. Kyser, M.D. Price, $12.00. 
Pp. 715, with numerous tables. Thos. Nelson & Sons, Cape Wood and Davis Sts., Camden, 
N. J., 1950. 

This volume is prepared by 82 contributors. Dr. Kyser is a practicing physician and a 
member of the teaching staff of Northwestern University and the Evanston Hospital. Each of 
the contributors is a recognized authority, and most of them are practitioners, which is an 
indication of the effort made to present a practical book. The book deals only with treatment 
and is presented in the what-when-and-how fashion. In all, there are 268 articles. 

In general, the book is very adequate, well presented, and up to date. Sections of particular 
interest to pediatricians are well done. There are some statements which might be criticized and 
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some unnecessary omissions, but not too many. The infectious diseases are adequately handled. 
Not much is said of the use of chloramphenicol against pertussis. In scarlet fever, penicillin is 
advocated over the sulfonamides, and the statement is made that the sulfonamides are best used 
in conjunction with scarlet fever convalescent serum. It is believed that for children sulfonamides 
are often superior to penicillin in dealing with hemolytic Streptococcus infections. Nothing is 
said of the use of sulfonamides prophylactically. 

In the discussion on pneumonias, the following suggestion is also impractical. “Smears and 
cultures of the nose, throat and sputum and a leukocyte count are prerequisite to proper manage- 
ment of all respiratory infections, whether pneumonia has developed or not. If these reveal large 
numbers of pneumococci, hemolytic streptococci, or if Streptococcus viridans is found in the nose, 
or if there is a high leukocytosis, the indication for sulfonamide or penicillin in full doses is 
clear. Hemophilus influenzae and Klebsiella pneumoniae infections of the respiratory tract may 
respond better to streptomycin.” 

In the discussion of the treatment of leprosy, no mention is made of streptomycin. The treat- 
ment in infantile atopic eczema is the same as has been used for decades, none of which has 
done much to alleviate this condition. Impetigo is still treated with ammoniated mercury oint- 
ment and methylrosaniline chloride. 

All in all, it was a pleasure to read this book. Many sections are very well done, those on 
the meningitides, metabolic diseases, and cardiovascular and renal diseases, to mention a few. 
The book is new and up to date. It should be a valuable aid to the busy practitioner who wants 
to find information quickly and in a condensed form but still clearly and understandably presented. 


Food Allergy. By Herbert J. Rinkel, M.D. Price, $8.50. Pp. 492, with 22 illustrations and a 
few food tables. Charles C Thomas, 301-327 E. Lawrence Ave., Springfield, Ill., 1950. 


This book presents a very interesting and unique approach to the diagnosis of food allergy. 
Not too much credence is given to skin tests as diagnostic criteria for allergies to foods. Perhaps 
this is justified in adults because food allergy in adults is widely known for the false-positive 
skin reactions that are elicited. This is due to two factors: First, when the intracutaneous 
method is used, false reactions, particularly to vegetables and fruits, are often elicited, and second, 
a residual skin hypersensitivity may be present in a person who may have complete clinical 
tolerance for that food. 

The diagnosis of food allergy by this author is divided into a number of phases which seem 
bewildering. According to him, a person may show one of many reactions to foods: complete 
absence of reaction, masked reaction, immediate reaction or even reactions to foods one to 
several days later. Such a state of affairs would lead to many subjective interpretations. In 
a sense, all persons tested under such criteria would, through clinical trials, undoubtedly fit 
into one or another of these groups. 

The second half of the book, devoted to recipes and the ingredients of various brand foods, 
is valuable. 

One cannot escape the conclusion that the concept of food allergy presented here is definitely 
linked with psychic factors which, for one or another reason, have made the patient subjectively 
intolerant to certain foods. To call such cases allergic is not entirely justified. 

From the standpoint of clinical allergy in childhood, the whole approach appears to be entirely 
too complicated for ready application in pediatrics. It is therefore believed that this book is more 
suited for highly trained allergists dealing with adults. 


Progressive Resistance Exercise. By Thomas L. DeLorme, M.D., and Arthur L. Watkins, 
M.D. Price, $5.00. Pp. 245, with 89 figures and 13 tables. Appleton-Century-Crofts 
Company, Inc., 35 W. 32d St., New York 1, 1951. 


Progressive resistance exercise is a method of strength and muscle building which has been 
developed by trial and error methods and used by weight lifters for many years. The enormous 
muscle development which these men achieve is well known. The use of this principle in the 
treatment of pathological conditions was begun during World War II and has proved to be the 
most important advance in recent years in the restoration of injured and diseased joints to good 
function. It has also been very useful in building up muscles weakened by poliomyelitis and 
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certain other neuromuscular diseases. This book offers for the first time, in a concise, well- 
organized, and complete form, about all that is known of this method as it is used in modern 
physical therapy. 

The authors have used excellent judgment in giving a great deal of space to techniques, 
illustrating each in such a clear manner that the book becomes a most practical manual for 
specialists in physical therapy. The physiological background for each joint or disease entity 
is presented, in addition to chapters on the general physiology and principles involved. Lengthy 
and tedious technical data have wisely been omitted, with the result that most readers will 
find it profitable to read this book from cover to cover. The proper use of progressive resistance 
exercises should be familiar to all specialists in physical therapy and to physicians who treat 
neuromuscular and joint pathology, and this book may be highly recommended to them. 


Cancer As I See It. By Henry W. Abelman, M.D. Price, $2.75. Pp. 100. Philosophical 
Library, Inc., 15 E. 40th St., New York 16, 1951. 


The author believes that infection is the cause of cancer, and this book, as the title indicates, 
is an explanation of why he holds this theory. More specifically, he attempts to identify the 
infecting agent as “the mold fungus, an organism capable of modifying its form and properties 
when subjected to a change in environment.” He considers that the pleomorphism of this 
organism acting in different tissues is responsible for the development of “carcinoma, sarcoma, 
pernicious anemia, leukemia, Paget’s Disease, rodent ulcer . . . cancer granuloma, Hodgkin’s 
Disease, and mycosis fungoides.” He believes that heredity plays an important role and that, 
in addition to the “mold or fungus,” a devitalizing agent to reduce cellular resistance to invasion 
is also essential. 

Among the studies being pursued to determine the cause or causes of cancer, investigations 
on micro-organisms have long occupied an important position. Whether or not human cancers 
have infectious agents as necessary components in their etiology remains to be proved. That 
there are suggestions of such a cause in certain tumors no one will deny. The author, however, 
has assumed a strangely uncompromising attitude for a serious student of pathology, particularly 
since his own “researches” and supporting references are undocumented. 

The tone of the text is likewise argumentative, declamatory, and occasionally scolding, rather 
than objective. 

The uncritical lay reader may be misled by many of the statements in this book, and the 
inquiring physician will find no stimulation in it. 


Bacterial Polysaccharides. By Martin Burger. Price, $6.00. Pp. 254, with 48 tables. Charles 
C Thomas, 301-327 E. Lawrence Ave., Springfield, Ill., 1950. 


This monograph is concerned principally with the polysaccharides of pathogenic bacteria. 
The discussion is divided into chapters, in each of which there is a condensed review of the litera- 
ture pertaining to polysaccharides isolated from related types of bacteria. Each chapter begins 
with an introductory or historical section. This is followed by sections dealing with isolation, 
properties, and uses of the polysaccharides. Details concerning procedures for isolation are 
given in an appendix at the end of the monograph. Emphasis, however, is placed upon immuno- 
logic properties rather than upon physicochemical properties of the polysaccharides. In each 
instance, care is taken to point out the therapeutic and prognostic advantages gained by studies 
in this field of immunology. Each chapter is terminated by a large number of appropriate 
references to the literature. The impression is gained that interest in intensive investigation of 
bacterial polysaccharides subsided as antibiotic and chemotherapeutic drugs were developed. It 
is hoped that this monograph will be of assistance in reorientation of immunologists to the funda- 
mental aspects of infection and immunity. 


Contribucién al estudio del rabdomioblastoma. By Ramiro Alvarez Zamora. Price, 50 
pesetas. Pp. 82, with 18 illustrations. Libreria De Ciencias Médicas, Barcelona, Spain, 1950. 


In this very excellent monograph on rhabdomyoblastoma the author has analyzed 72 cases 
from the medical literature and added 3 of his own. These “mixed tumor” sarcomas appear in 
the first two years of life on the anterior wall of the vagina. Their growth is continuous toward 
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the exterior, and in time they metastasize into the softer surrounding tissues. They cause urinary 
difficulties that lead to hydronephrosis. 

A new approach has been made by the author in histological differentiation of these cells as 
immature striated muscular elements. The prognosis is bad unless early treatment by extirpation 
of the tumor and adjacent tissue is made, with further radium treatment. Of all the known 
cases, in only three did the patients survive after 15 years of observation. 

Although written in Spanish, this monograph is very easily understood, as the diagrams and 
plates are excellent. The bibliography is well chosen. This is a very complete and thorough 
study of the subject. 


Virus and Rickettsial Diseases. By S. W. Bedson, A. W. Downie, F. O. MacCallum, and 
C. H. Stuart-Harris. Price, $5.50. Pp. 383, with 33 figures and 5 tables. Williams & 
Wilkins Company, Mount Royal and Guilford Aves., Baltimore 2, 1951. 


This is an excellent book and can be highly recommended. It should be especially valuable 
as a concise reference for recent opinion regarding the nature of the virus and the epidemiology 
of virus and rickettsial disease. The authors are internationally known British authorities and 
write with their usual clarity. Of particular interest are the introductory chapters by Prof. 
Bedson on immunity and pathogenesis. The animal origin of viral and rickettsial disease, with 
all its implications, is emphasized. The specific diseases are covered in individual chapters by 
the other authors. Only brief mention is made of the clinical characteristics, which allows 
more space to be devoted to the aspects of disease in which there has been recent progress. 
The sections on laboratory diagnosis are particularly complete. This volume will be of particular 
interest to students, investigators, and teachers. However, the practicing physician should 
read this book to bring himself up to date on modern aspects of these infectious diseases. 


La obesidad en la infancia. By Perlina Winocur. Price, not given. Pp. 59, with 7 tables 
and 7 graphs. El Ateneo, Cérdoba 2099, Buenos Aires, Argentina, 1950. 


The author classifies obesity in children into two large groups: (a) simple obesity, due to 
constitution or alimentation (exogenous), and (b) obesity accompanied with other disorders, such 
as pituitary, genital, suprarenal, and thyroid deficiency. These phases are discussed in detail by 
means of case histories, tables, and graphs. Various forms of treatment are analyzed, and a 
chapter is devoted to prophylaxis. 

This is a well organized and readable little volume written in Spanish. An excellent bio- 
graphy is included. 


Trephine Technique of Bone Marrow Infusions and Tissue Biopsies. Third edition. 
By Henry Turkel, M.D. Price, not given. Pp. 60, with 30 illustrations. Gale Printing 
Company, 1036 Beaubien, Detroit, 1950. 


This is the third edition of this compact little book. It contains all the material in the former 
editions, with revised techniques and with the bibliography brought up to date. 

The purpose of the book is to present to the medical profession a booklet which provides the 
fundamentals of bone-marrow infusion and simplified procedures for making diagnoses by means 
of tissue biopsy. All the methods are well illustrated by adequate drawings. 


Good Food for Diabetics. By Eleanor Record Sigel. Price, $2.50. Pp. 144, with numerous 
daily diet charts. Harper & Brothers, 49 E. 33d St., New York 16, 1951. 


The author of this book has given some specific directions on (1) things to remember, (2) 
menus, and (3) meat recipes, including food for diabetics and desserts for the rest of the family. 
The recipes are different and interesting, and, judged by their description, the author is not only 
an excellent dietitian but also a qualified cook. 
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Directory of Pediatric Societies * 


INTERNATIONAL 


INTERNATIONAL UNION FOR CHILD WELFARE 
President: Mrs. Gordon Morier. 

Secretary: Dr. Georges Thélin, 16, rue du Mont-Blanc, Geneva, Switzerland. 
Place: Bombay, India. Time: Dec. 5-12, 1952. 


IV° ConGreso PANAMERICANO DE PEDIATRIA, AMERICAN ACADEMY OF PEDIATRICS 

President: Dr. Joao Mello Teixeira. 

Secretariat: Rua Dias da Rocha 25, ap. 602, Copacabana, Rio de Janeiro. 

Place. Rio de Janeiro. Time: 1954. 

IV° ConGrEso SUDAMERICANO DE PEDIATRIA, CONFEDERACION SUDAMERICANO DE 
SOCIEDADES DE PEDIATRIA 

President: Dr. Jose Magalhaes Carvalho. 

Secretary: Dr. Afranio Raul Garcia. 

Place: Avenida Mem de Sa 197, Rio de Janeiro. Time: 1954. 


FOREIGN 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PAEDIATRICS 
Chairman: Dr. Bernard Laski, Toronto. 

Secretary: Dr. Crawford Anglin, Toronto. 

Place: Academy of Medicine. 


BritisH PAEDIATRIC ASSOCIATION 


President: Prof. J. Smellie. 
Secretary: Prof. Alan Moncrieff, Institute of Child Health, The Hospital for Sick Children, 


Great Ormond St., W. C. 1, London. 
Place: Windermere. Time; Between Easter and Whitsunday. 


CANADIAN PAEDIATRIC SOCIETY 
President: Dr. D. B. Leitch, 210 McLeod Bldg., Edmonton, Al. 
Secretary: Dr. R. L. Denton, 1615 Cedar Ave., Montreal 25. 


DanisH PeptiaTRic SOCIETY 
President: Dr. A. Rothe-Meyer, Children’s Hospital Figlebakken, Copenhagen F. 

Secretary: Dr. E. Winge Flensborg, Children’s Hospital Mantinsvej, Copenhagen V. 
Place: Different hospitals. Time: First Wednesday of every month. 


DEPARTMENTO DE PEDIATRIA DA ASSOCIACAO PAULISTA DE MEDICINA 
President: Dr. Oswaldo Riedel de Souza e Silva. 


Secretaries: Dr. Ovidio Collesi. 
Dr. Helda Elina Vieira de Barros. 


Place: Avenida Brigadeiro Luiz Antonio, 278, Sao Paulo, Brasil. 


*Secretaries of societies are requested to furnish the information necessary to make this list 
complete and to keep it up to date. 
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Devutscue GESELLSCHAFT FUR KINDERHEILKUNDE 
President: Prof. Dr. Adam, Universitats Kinderklinik, Erlangen. 
Secretary: Prof. Dr. Jochims, Stadtische Kinderklinik, Liibeck. 
Place: Bayreuth. Time: Sept. 1-4, 1952. 


Society or PEDIATRICS 
President: Dr. Spiros Charocopos, Alexandras Ave. 1, Athens. 
Secretary: Dr. Nikas Zervos. 
Place: Amphitheater, Medical School of the University of Athens. Time: Once a month. 


NEDERLANDSE VERENIGING VOOR KINDERGENEESKUNDE 
President: Dr. G. J. Huét, 39 Brediusweg, Bussum. 
Secretary: Dr. H. Reerink, % Sophia Kinderziekenhuis, 160 Gordelweg, Rotterdam. 
Place: Children’s Hospital or Pediatric Clinic. Time: Three times a year. 


Norsk PepiatRisK SELSKAP 
President: Dr. Arne Nja, Sporveisgt. 29, Oslo. 
Secretary: Dr. Helge Granrud, Abbedikollen 38, Bestun, Oslo. 
Place: Barneklinikken, Rikshospitalet, Oslo. Time: Friday, six times a year. 


PuitiprIne Pepiatric Society 

President: Dr. Renato Ma. Guerrero. 

Secretary: Dr. Felix A. Estrada. 

Place: Santo Tomas University Hospital and other pediatric centers. Time: Every two 

months, 
SCHWEIZERISCHE GESELLSCHAFT FUR PADIATRIE 

President: P. D. Dr. F. Bamatter, St.-Léger 8, Genéve. 
Secretary: Dr. M. Nicod, Place Bel-Air 2, Lausanne. 


SociEDAD ARGENTINADE PEDIATRIE 
President: Dr. Rudolfo Kreutzer. 
Secretary: Dr. Luis M. Cucullu. 
Place: Sante Fé 1178, Buenos Aires. 


SoctepAD CHIHUAHUENSE DE PEDIATRIA 


President: Dr. Alfonso Ruiz Escalona. 
Secretary: Dr. Armando G. Herrera. 
Place: Hospital Infantil del Estado, Chihuahua, Chih., México. 


SocirepApD CuBANA De PEDIATRIA 


President: Prof. Agustin Castellanos y Gonzales. 
Secretary: Dr. Carlos Hernandez Miyares, Apartado 2430, Habana. 


Place: Catedra de Clinica Infantil Hospital Nuestra Senora de las Mercedes and Hospital 
Municipal de Infancia, Habana. Time: 9 p.m., last Wednesday of every month. 


SoctepAp Pepratria pe ConcepciON (CHILE) 


President: Dr. Jacinto Rojas. 
Secretary: Dr. Guillermo Repetto D. 


Place: Hospital Clinico Reginal Concepcién. Time: 7:30 p.m., second Tuesday of every 
month, April to December, inclusive. 
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Socrepap UruGuaya PEDIATRIA 
President: Dr. Euclides Peluffo. 

Secretary: Dr. Ruben Gorlero Bacigalupi. 

Place: Av. Agraciada 1464, piso 13, Montevideo. 


SoctEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 


President: Dr. Guillermo Rangel. 
Secretary: Dr. Guillermo Tovar E., P.O. Box 5, Caracas. 
Place: Hospital Municipal de Nifios, Caracas. Time: Once a month. 


La Société PépiIatRIE DE MONTREAL 
President: Dr. Henri Charbonneau, 3095 Sherbrooke, Montréal. 

Secretary: Dr. Edmond Baril, 301 Carré St-Louis, Apt. 1, Montréal. 
Time: Second Thursday of each month. 


Société pE PE£pDIATRIE DE PARIS 
President: Prof. Jean Cathala, 45 rue Scheffer, Paris XVI. 
Secretary: Prof. Maurice Lamy, 94 rue de Varenne, Paris VII. 
Place: Hopital des Enfants Malades, 149 rue de Sévres, Paris XV. Time: 4 p.m., third 

Tuesday of each month. 

Société pe PépiaTRIE QuéBEC 

President: Dr. Roland Thibaudeau, 203 des Erables, Québec. 
Secretary: Dr. Euclide Dechéne, 312 du Roi, Québec. 
Place: Quebec. Time: May and November. 


SwepisH Mepicat Society, SECTION FOR PEDIATRICS AND ScHOooL HYGIENE 

President: Docent Urban Hjarne, Stockholm. 

Secretary: Dr. M. d’Avignon, Pediatric Clinic, Karolinska Sjukhuset, Stockholm 60. 

Place: Swedish Medical Society, Klara Ostra Kyrkogata 10, Stockholm, and Pediatric Clinic, 
Upsala. Time: Second Friday of each month, except summer. 

UNITED STATES 


National 

AMERICAN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 
Chairman: Dr. Walter B. Stewart, 8 N. Tallahassee Ave., Atlantic City, N. J. 
Dr. Wyman C. C. Cole, 3001 W. Grand Blvd., Detroit. 


Secretary : 


AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. Warren W. Quillian, 140 Alhambra Circle, Coral Gables, Miami 34, Fla. 
‘Secretary: Dr. E. H. Christopherson, 636 Church St., Evanston, III: 

Place: Palmer House, ‘Chicago. Time: Oct. 20-23, 1952. 


Society For Pepiatric RESEARCH 


President: Dr. Horace Hodes. 
Secretary: Dr. Sydney S. Gellis. 


THE AMERICAN Pepratric Society 
President: Dr. Hugh McCulloch, La Rabida Jackson Park Sanitarium, Chicago 49. 

Secretary: Dr. Aims C. McGuinness, 237 Medical Laboratories, University of Pennsylvania, 
Philadelphia 4. 
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Sectional 
INTERMOUNTAIN PeEpraTric SocieTy 
President: Dr. John T. Mason. 
Secretary: Dr. Stanley R. Child. 
Place: Ambassador Athletic Club, Salt Lake City. Time: 7 p.m. 


New Enctanp Pepratric Society 
President: Dr. Albert W. Fellows. 
Secretary: Dr. Harry Shwachman, 300 Longwood Ave., Boston. 
Place: Boston, except Spring meeting. Time: Wednesdays, four times a year. 


Nortu Paciric Pepratric Society 
President: Dr. Carl Ashley, 2455 N. W. Marshall St., Portland, Ore. 
Secretary-Treasurer: Dr. S. Gorham Babson, 1107 S. W. 13th St., Portland, Ore. 
Place: Sun Valley, Idaho (1952), Seattle (1953). Time: September, 1952, and March, 1953. 


NorTHWESTERN PeEpIaATRIC SOCIETY 
President: Dr. F. G. Hedenstrom, 420 Lowry Medical Arts Bldg., St. Paul. 
Secretary: Dr. Charles L. Steinberg, 1118 Lowry Medical Arts Bldg., St. Paul. 
Place: Minneapolis; St. Paul; Duluth, Minn., and Rochester, Minn. Time: January, April, 
July, and October. 
Rocky Mountain Pepratric Society 
President: Dr. John Lichty, Pediatric Department, Colorado General Hospital, 4200 E. 9th 
Ave., Denver. 
Secretary: Dr. Edwin T. Williams, 1850 Gilpin St., Denver 6. 
Place: Announced by mail. Time: Monthly dinner meetings, October to June. 


SOUTHWESTERN Pepratric Society 
President: Dr. Clement J. Molony, 416 N. Bedford Dr., Beverly Hills, Calif. 
Secretary: Dr. Carl A. Erickson, 960 E. Green St., Pasadena, Calif. 
Place: Jonathan Club of Los Angeles. Time: 6:30 p.m., second Wednesday in January, March, 
May, September, and November. : 
State 
ALABAMA PeEpIATRIC SOCIETY 
President: Dr, David B. Monsky, 748 Adams St., Montgomery 5. 
Secretary: Dr. Alice H. Pye, 305 Church St., Montgomery. 
Place: Montgomery. 
ARIZONA PEDIATRIC SOCIETY 
President: Dr. Henry E. Running. 
Secretary: Dr. William F. Schaffman. 
Time: On Call. 
CALIFORNIA MepicaL AssociaTION, SECTION ON PEDIATRICS 
Chairman: Dr. Joseph W. St. Geme, 511 S. Bonnie Brae, Los Angeles 5. 
Secretary: Dr. Alvin H. Jacobs, 2201 Webster St., San Francisco 15. 
Assistant Secretary: Dr. Clement J. Molony, 416 N. Bedford Dr., Beverly Hills. 


HEZEKIAH BEARDSLEY Pepiatric CLuB oF CONNECTICUT 
President: Dr. Joseph Hetzel, 51 Central Ave., Waterbury. 
Secretary: Dr. James H. Root Jr., 103 N. Main St., Waterbury. 


Time: With the Connecticut State Medical Society in the spring, with the Connecticut State 
Clinical Congress in the fall; winter meeting usually in December. 
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Ittrnors STATE Mepicat Society, Section on PEDIATRICS 
Chairman: Howard R. Miller, 418 Jefferson Bldg., Peoria 2. 
Secretary: Harry H. Boyle, 2376 E. 71st St., Chicago 49. 


INDIANA State Pepratric Society 


President: Dr. Harold D. Lynch, Evansville. 
Secretary: Dr. L. T. Meiks, Indianapolis. 


Iowa Pepratric Society 


President: Dr. John McKitterick, 315 Tama Bldg., Burlington. 
Secretary: Dr. James Dunn, 501 Davenport Bank Bldg., Davenport. 


Massacuusetts Hospitat ASSOCIATION 
President: Dr. Philip D. Bonnet, Administrator, Massachusetts Memorial Hospitals, Boston. 
Executive Secretary: Henry G. Brickman, 14 Somerset St., Boston 8. 

Place: Boston. Time: Annual Meeting, January, 1953. 


Micuican State Mepicat Soctety, Pepiatric SECTION 
President: Dr. Horace L. French, 301 Seymour Ave., Lansing. 

Secretary: Dr. Park S. Bradshaw, 1014 Jefferson St., Muskegon. 

Place: Detroit: Time: September, 1952. 


Montana Peptatric Society 
President: Dr. Orville M. Moore, 555 Fuller Ave., Helena. 

, Secretary: Dr. Joseph W. Brinkley, 410 Central Ave., Great Falls. 

Place: Variable. Time: Spring and fall. 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. George J. Klok. 
Secretary-Treasurer: Dr. Donald C. Nilsson, 115 N. 40th St., Omaha. 

Place: Children’s Memorial Hospital. Time: 6 p.m., dinner, third Thursday of each month 
from October to June, inclusive. 


New Hampsuirt Pepratric Society 
President: Dr. Douglass W. Walker, Laconia. 


Secretary: Dr. Wm. D. Penhale, Concord. 
Place. Alternately Concord, Hanover, Laconia, and Manchester. Time: Four times a year. 


New Mexico Pepratrics Society 
President: Dr. M. K. Wylder, Suite 14, Medical Arts Sq., Albuquerque. 
Secretary: Dr. Ly Werner, Suite 25, Medical Arts Sq., Albuquerque. 
Place: Variable. Time: Every two or three months. 


SoutH Pepratric Society 

President: Dr. Walter Moore Hart, 117 W. Cheves St., Florence. 

Secretary: Dr. John R. Paul Jr., 82 Rutledge Ave., Charleston. 

Place: Columbia, S. C. Time: Second Monday and Tuesday in September; Sept. 8 and 9, 
1952. 


TENNESSEE PEDIATRIC SOCIETY 


President: Dr. O. L. Von Canon, 846 McCallie Ave., Chattanooga. 
Secretary: Dr. Oliver W. Hill, 4807 Newcom Ave., Knoxville. 
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Texas Pepratric Society 
President: Dr. C. S. E. Touzel, 1111 Pennsylvania Ave., Fort Worth. 
Secretary: Dr. M. C. Carlisle, 1410 Austin Ave., Waco. 
Treasurer: Dr. Edith Bonnet, 228 Medical Arts Bldg., San Antonio. 
Place: Dallas. Time: Oct. 17 and 18, 1952. 


VIRGINIA PEDIATRIC Society 
President: Dr. Edwin L. Kendig Jr. 
Secretary: Dr. T. J. Humphries. 


Wisconsin STATE MEDICAL SOCIETY 
Chairman: Dr. Franklin J. Mellencamp, 1513 E. Capitol Dr., Milwaukee 11. 
Secretary: Dr. E. H. Pawsat, 44 S. Marr St., Fond du Lac. 


Local 


AcADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. C. T. J. Dodge, 15457 Euclid Ave., Cleveland 12. 
Secretary: Dr. Beulah Wells, 10515 Carnegie Ave., Cleveland 6. 
Place: Allen Memorial Medical Library. Time: 8:15 p.m., October, December. February, 
and March. 
Battrmore City Mepicat Society, Pepratric SECTION 
President: Dr. Wilson Grubb, 4 E. 33d St., Baltimore 18. ‘ 
Secretary: Dr. Gibson J. Wells, 3101 St. Paul St., Baltimore 18. 
Place: 1211 Cathedral St., Baltimore 1. Time: 8:30 p.m., second Tuesday in November, 
January, and March. « 
BrooxtyN ACADEMY OF PEDIATRICS 
President: Dr. Bernard Benjamin, 845 Park Pl., Brooklyn. 
Secretary: Dr. Henry Cohen, 1761 E. 19th St., Brooklyn. 


Place: Granada Hotel, Brooklyn. Time: 8:45 p.m., fourth Wednesday of February, March, 
April, October, and November. 


BurFALo PeEpIATRIC SOCIETY 
President: Dr. Douglas P. Arnold. 
Secretary: Dr. Richard A. Downey. 
Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p.m., first Monday of each month, 
September to June. 
CentrRaAL New York Pepratric 
President: Dr. Frank Williams, 58 Swan St. S., Albany. 
Secretary: Dr. Fred W. Bush, 325 Park Ave., Rochester. 


Place: Various cities in New York State; fall meeting jointly with Upper New York State 
Academy of Pediatrics. Time: Third Tuesday of April and October. 


CENTRAL Onto Peptatric SOCIETY 
President: Dr. E. V. Turner, 2479 E. Main St., Columbus. 
Secretary: Dr. James Beasley, Lancaster. 


Place: As announced. Time: Third Wednesday of September, November, January, March, 
and May. ; 


| 
q 
4 
pec 
Kee 
7 
= 
a 
i 
» 
: 
> 


DIRECTORY 


Cuicaco Pepratric Society 
President: Dr. Craig Butler, 715 Lake St., Oak Park, III. 
Secretary: Dr. Alfred S. Traisman, 6354 Broadway, Chicago 40. 

Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday of each month, 
October to May, inclusive. 


CincInNATI PeEpratRic Society 
President: Dr. Nelson W. Ryan, 1743 Madison Rd., Cincinnati. 
Secretary: Dr. Joseph E. Ghoury, 2546 Auburn Ave., Cincinnati. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 


Dave County Peprtatric Society 


President: Dr. Lynn Whelchel, DuPont Bldg., Miami, Fla. 
Secretary: Dr. Howard Engle, 311 Lincoln Rd., Miami Beach, Fla. 


Datvas Pepratric Society 
President: Dr. Floyd A. Norman, 4325 Cole Ave., Dallas. 
Secretary-Treasurer: Dr. Charles L. Smith, 4207 Lemmon Ave., Dallas. 

Place: Children’s Hospital of Texas. Time: 6:30 p.m., first Thursday in each month. 


Detroit Pepiatric Society 
President: Dr. Ruben Meyer, 938 Maccabees Bldg., Detroit. 
Secretary: Dr. W. W. Zuelzer, Children’s Hospital of Michigan, Detroit. 
Place: Variable. Time: Five times a year. 


Honotutu County Pepratric Society 
President: Dr. Teruo Yoshina, 1221 Victoria St., Honolulu. 


Corresponding Secretary and Treasurer: Dr. John H. Peyton, Kauikeolani Children’s Hospital, 
Honolulu. 


Pepiatric Society 


President: Dr. Teruo Yoshina, 1221 Victoria St., Honolulu. 
Recording Secretary: Dr. M. H. Hasegawa. 

Corresponding Secretary: Dr. John Peyton, Kauikeolani Children’s Hospital, Honolulu. 
Place: At doctors’ homes in rotation. Time: 6 p.m., third Thursday of each month. 


Houston Pepratric Society 
President: Dr. Emanuel B. Brandes, 3101 Fannin St., Houston. 


Secretary: Dr. Robert D. Lomas, 5101 Fannin St., Houston. 
Place: River Oaks Country Club. Time: 7:30 p.m., fourth Tuesday of each month. 


Kansas City Southwest Pepratric Society 
President: Dr. Frank Hogue, Plaza Medical Bldg., Kansas City, Mo. 

Secretary: Dr. S. J. Kranson, Truman Rd. and Ash, Independence, Mo. 
Place: University Club, Kansas City, Mo. Time: On call. 


Lone Beacu Pepratric Society 


President: Dr. Kenneth Berkaw, 211 Cherry Ave., Long Beach, Calif. 
Secretary: Dr. C. W. Latshaw, 3821 Atlantic Ave., Long Beach, Calif. 
Place: Victor Hugo Restaurant, 730 E. Broadway. Time: First Tuesday night of every month. 
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Los Ancetes County Mepicat AssocrtaTion, Pepratric SECTION 
President: Dr. Sidney Rosin, 6230 Wilshire Blvd., Los Angeles. 
Secretary: Dr. Arthur J. Holmes, 65 N. Madison Ave., Pasadena 1. 


Place: Los Angeles County Medical Association Bldg., 1025 Wilshire Blvd., Los Angeles. 
Time: Second Thursday of alternate months beginning in September. 


MEDICAL SocieTy OF THE CouNTy oF Kincs AND ACADEMY OF MEDICINE OF BROOKLYN, 
Pepratric SECTION 
President: Dr. Irving S. Pearlman, 7602 Bay Pkwy., Brooklyn. 
Secretary: Dr. Irving Weinstock, 350 Ocean Ave., Brooklyn. 


Place: Kings County Medical Society Bldg., 1313 Bedford Ave., Brooklyn. Time: 8:45 p.m., 
fourth Monday of April, October, November, January, and March. 


MepicaL Society oF THE District oF CoLuMBIA, SECTION ON PEDIATRICS 
President: Dr. George Maksim, 1418 Good Hope Rd. S. E., Washington 20. 
Secretary: Dr. John E. Cassidy, 5402 Connecticut Ave. N.W., Washington. 
Place: Medical Society Bldg., 1718 M St. N.W., Washington. Time: Spring and fall. 


Mempuis Pepratric Society 
President: Dr. James G. Hughes, 20 S. Dunlap, Memphis. 
Secretary: Dr. George S. Lovejoy, 609 N. Highland, Memphis. 
Place: Rotated among four hospitals. Time: 7:30 p.m., second Tuesday of each month. 


MILwavuKEE Peptatric Society 
President: Dr. Franklin Mellencamp, 1513 E. Capitol Dr., Milwaukee. 
Secretary: Dr. Karl Beck, 1411 Wauwatosa Ave., Milwaukee. 


Place: Milwaukee University Club. Time: Second Wednesday of February, April, June, and 
October. 


Mostte Pepratric Society 
President: Dr. Daniel Sullivan, 1420 Government St., Mobile, Ala. 
Secretary: Dr. Robert O. Harris III, 1514 Government St., Mobile, Ala. 


Place: Admiral Semmes Hotel. Time: 7:30 p.m., fourth Thursday of September, November, 
January, March, and May. 


NASHVILLE PepIATRIC SOCIETY 
President: Dr. Thomas Weaver, Bennie Dillon Bldg., Nashville, Tenn. 
Secretary: Dr. Ethel Walker, 3415 West End Ave., Nashville, Tenn. 
Place: Homes of members. Time: Third Thursday of every month. 


New York ACADEMY OF MEDICINE, SECTION ON PEDIATRICS 
Chairman: Dr. Jerome L. Kohn, 50 W. 96th St., New York 25. 
Secretary: Dr. Lawrence B. Slobody, 1 E. 105th St., New York 12. 


Place: New York Academy of Medicine, 2 E. 103d St. Time: 8:30 p.m., second Thursday of 
each month, November to May, inclusive. 


NorTHERN CALIFORNIA PEpIaTRIC SOCIETY 


President: Dr. John A. Anderson, Stanford Hospital, 2351 Clay St., San Francisco 15. 
Secretary: Dr. Edward Campion, 1018 E St., San Rafael. 
Place: San Francisco. Time: Quarterly, as speakers are available. 
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Oxtanoma City Pepratric Sociery 

President: Dr. C. M. Bielstein, 301 N.W. 12th St., Oklahoma City. 

Secretary: Dr. Louis Frank, 1200 N. Walker St., Oklahoma City. 

Place: Oklahoma Club. Time: On call. 

PHILADELPHIA PeEpratric SOCIETY 

President: Dr. Irving J. Wolman, 1740 Bainbridge St., Philadelphia 46. 

Secretary: Dr. F. H. Harvie, 133 S. 36th St., Philadelphia 4. 

Place: College of Physicians, 19 S. 22d St. Time: 8:30 p.m., second Tuesday from October 
to May, inclusive. 


PirrssurGH Pepratric Society 

President: Dr. Christian John Stoecklein, 519 Medical Arts Bldg., Pittsburgh 13. 
Secretary-Treasurer: Dr. James W. Stirling, 694 Lincoln Ave., Pittsburgh 2. 
Place: Western State Psychiatric Institute and Clinic. Time: Second Friday in October, 
December, February, and April. 
QueEENS Pepratric Society 
President: Dr. Samuel Dillon, 119-20 Rockaway Beach Blvd., Rockaway Park, N. Y. 
Secretary: Dr. Moe Goldstein, 111-32 76th Ave., Forest Hills, N. Y. 
Place: Seminole Club, 112th St. and 70th Rd., Forest Hills, N. Y. Time: Second Tuesday in 
October, December, February, and April. 
RicuMonp Pepratric Society 

President: Dr. Hobart T. Dougan, 1832 Monument Ave., Richmond 20, Va. 
r Secretary: Dr. Robert A. Hoffman, 1001 W. Franklin St., Richmond 20, Va. 

Place: Medical College Hospital. Time: 8 p.m., third Thursday of each month, except June, 

July, and August. 


San Antonio Pepratric Society 
President: Dr. Edith M. Bonnet, 228 Medical Arts Bldg., San Antonio 5. 
Secretary: Dr. Virginia S. Stovall, 1116 S. Texas Bldg., San Antonio 5. 
Time: 7:30 p.m., supper, first Tuesday of each month. 


SEATTLE PEDIATRIC SOCIETY 


President: Dr. Norman Cline. 

Secretary: Dr. John Sterner. 

Place: College Club. Time: 6:30 p.m., fourth Friday of each month from September to 
June. 


St. Louis Pepratric Society 


President: Dr. Maurice J. Lonsway. 
Secretary: Dr. John C. Herweg. 

Place: Candlelight House, 7800 Clayton Rd. Time: 6:30 p.m., second Thursday of each 
month from October to May, inclusive. 


University OF MICHIGAN Pepiatric AND INFecTious DISEASE SocIETY 
President: Dr. Fred J. Chapin, 101 John St., Bay City. 

Secretary-Treasurer: Dr. George H. Lowrey, University Hospital, Ann Arbor. 
Place: University Hospital, Ann Arbor. Time: October, 1952. 


Waco Pepratric Society 
President: Dr. J. M. Garrett, 1408 Austin Ave., Waco, Texas. 

Secretary: Dr. C. G. Shellenberger, 1318 Austin Ave., Waco, Texas. 

Place: 1917 Austin Ave., Waco, Texas. Time: Third Tuesday of each month. 
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WestcHEsTER County Mepicat Society, Pepratric SECTION 

President: Dr. Herbert Kahan, 650 Main St., New Rochelle, N. Y. 
Secretary: Dr. Elvira Ostlund, 64 Highland Rd., Rye, N. Y. 
Place: The Roger Smith Hotel, White Plains, N. Y. Time: Four dinner meetings a year, 

November, February, April, and June. 

WESTERN MICHIGAN PepIatRIc SOCIETY 

President: Dr. A. Morgan Hill, 310 Fulton, E., Grand Rapids. 
Secretary: Dr. John C. Montgomery, 1810 Wealthy St., S.E., Grand Rapids. 
Place: Two meetings in Grand Rapids, two elsewhere. Time: First Wednesday of October, 

November, April, and May. 

Wicuita Pepratric Society 

President: Dr. Vincent Scott, Schweiter Bldg., Wichita, Kan. 
Secretary: Dr. William F. McGuire, 3241 E. Douglas, Wichita, Kan. 
Place: Homes of members. Time: 8:30 p.m., first Thursday, October through May. 
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Ambot"... 


Wie Cutter proof 

U7, Z 

that safety 


NY 


comes 
in convenient 
packages 


the same care 
and exactness 
as famous Cutter 
Saftifiask® Solutions 
used in hospitals, Ambots 
are rubber-stoppered vials 
containing Distilled Water, 
Normal Saline or Dextrose 50%. 
Cutter Ambots meet rigid U.S. P. 
requirements. Available in 
Wh 
Ambots/curter 


CUTTER LABORATORIES ¢ Berkeley, California 


bt 
tif 
Ge 
= 
GIES 
GAY WA 
thy 
— 
Wit 


FOXHOLLOW SCHOOL 
Rhinebeck, New York 
“Special School” 


Twenty-five years ago I founded a special school 
known as The Spruces for the treatment, adjust- 
ment and training of so-called nervous and problem 
children. This school was an outgrowth of my 
experience in starting the Child Guidance Clinic 
Movement under the National Committee of Mental 
Hygiene, and the Commonwealth Fund. At that 
time an urgent need was felt for a school that pro- 
vided understanding guidance, adjustment and train- 
ing of youngsters who could not fit into the home 
and school environment, but needed a special school. 
This school, over the years, has become a well or- 
ganized unit. Some seven years ago, I purchased 
from Vincent Astor the Foxhollow estate, former 
home of his brother, John Jacob Astor Jr., and 
moved our Spruces children to that place, changing 
the name of the school to The Foxhollow School. 
We now have a very fine environment on an estate 
of some six hundred acres, providing for all the 
needs of youngsters of this type. 


THE ANDERSON SCHOOL 


Staatsburg, New York 
Regents accredited college preparatory Senior and 
Junior High School, Elementary School, and 


two-year post graduate course 


The Anderson School had an entirely different 
origin, coming from psychiatric work in industry; 
not clinical work, but a study of personnel prob- 
lems. More particularly, The Anderson School was 
an outgrowth of my work in selecting, placing, and 
guiding in the training of college graduates who 
were taken on in executive training for executive 
jobs. Here I was struck with the tremendous lot 
of failures amongst so-called educated young people. 
My work here showed the need for a broader con- 
cept of education, emphasis on educating the emo- 
tional life and the socialization of the individual, as 
well as his academic training; in short, personality 
education. This is just what The Anderson School 
does. The Anderson School is a good “prep” school, 
fully accredited by the Board of Regents; but it 
emphasizes a much wider concept of student train- 
ing than is conceived of in present-day education— 
educating the student as a person. 


For further information address V. V. ANpERson, M.D. 
THE ANDERSON SCHOOL 


STAATSBURG-ON-Hupson, NEw YorxK 


TELEPHONE: STAATSBURG 3571 


A gentle laxative modifier of milk. 
One or two tablespoonfuls in day's 
formula — or in water for breast fed 
babies — produce marked change in 
stool. Send for samples. 
BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. Chicago 12, Ill. 


MALT SOUP 


Borcheradt 


Extract 


SEND FOR TRIAL SAMPLE 
BORCHERDT MALT EXTRACT CO. 

men: me a large trial sample bottle of the 
Malt Soup Extracts which | have checked below. 


C) Liquid Malt Soup Extrect. () Dri-Malt Soup Extract. 


Child 
Health 


Bad Habits in Good Babies. Herman M. Jahr. 16 pages. 
15 cents. 


What Does Your Baby Put in His Mouth? Chevalier 
Jackson and Chevalier L. Jackson. Tells how to pre- 
vent accidents from choking and what to do if they 
happen. 24 pages. 15 cents. 


Keeping Your Baby Well. 22 pages. 15 cents, 


The Case of the Crying Baby. Herman M. Jahr. 4 pages. 
15 cents. 


What to Do About Thumb Sucking. 
6 pages. 15 cents. 


Lefthandedness. Paul Popenoe. 8 pages. 15 cents. 


Adoption. W. Allison Davis and Theo Carlson. An 
understanding discussion of the best ways to adopt 
children and rear them. 12 pages. 15 cents. 


Protecting Your Child from Allergy. William Gayle 
Roberts. 8 pages. 15 cents. 


The Facts About Sex. Audrey McKeever. 
15 cents. 


William I. Fishbein. 


16 pages. 


Please remit with order 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. © Chicago 10 
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@ 65% of the boys and 80% of the girls of school 
age show foot defects? 


@ nearly all of these foot defects can be traced to 
faulty foot wear? 


@ the most dangerous time in the development of a 
child’s feet is when he first begins to walk? 


@ it takes 10 years before the general structure of 
the foot is completed? 


These, and many other facts, are clearly outlined for their benefit in our new 
booklet “Proper Care of Your Child’s Feet.” With almost 50 years of ex- 
perience in building and designing children’s shoes, Fleet-Air shoemakers 
are well aware of the construction features that will insure foot health and 
foot comfort. These booklets are prepared with a sincere effort to prevent 
foot faults. To secure your copies (sorry, we must limit it to 10)... send 


arch childrens shoo, 


EBY SHOE CORPORATION °* EPHRATA, PA. 
Please send me my free copies of ‘‘Proper Core of Your Child's Feet."’ 


i 


City: State: 
EBY SHOE CORPORATION @ EPHRATA, PENNSYLVANIA 
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| How do you score a pediatric | 
| constipation corrective? | 


Check-list for points of consideration which often arise in the selection of 
a constipation corrective for infants and children. 

For your convenience to 

CELLOTHYL GRANULES check other selections 


physiologically correct 

produces soft, moist, easy-to-pass stools 
gentle in action—no cramping 

causes no urgent calls to stool 

causes no rebound constipation 

not habit-forming 

does not interfere with vitamin absorption 
does not interfere with digestive process 
does not bloat 

hypoallergenic 


easy to administer 


OOOO00000000 


Even the youngest gastrointestinal tract is safe with physiologically correct 
Cellothyl Granules —designed specifically for use in pediatric practice. Fol- 
lowing the normal digestive gradient, Cef‘othyl provides smooth bulk in 
the colon. It passes through the stomach and small intestine in a fluid 
state, then thickens to a smooth gel in the colon, where bulk is needed— 
encouraging physiologic peristalsis and resulting in soft, formed, easily 
passed stcols. 


Easy to administer: Tasteless Cellothyl Granules are simply sprinkled 
on cereal, fruit or other foods. Children’s dosage: }4 level teaspoon 1 to 3 
times daily, depending on age. 


Available: Cellothyl Granules in bottles of 25 and 100 Grams. For older chil- 
dren and adults, Cellothyl Tablets (0.5 Gram) in bottles of 50, 100, 500 and 5000. 


® 


GRANULES 


MORRIS PLAINS, NEW JERSEY 
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a 
We offer TWO Baby Incubators, but : 
a 


HE Armstrong X-4 Baby Incubator, Model 
500, is all white. The X-4 is approved by 
Underwriters’ Laboratories for use with oxy- 
a and is designed for use in the nursery. 
16,000 have been delivered to hospitals 

and other institutions all over the world. 


The Armstrong X-P EXPLOSION-PROOF 
Baby Incubator, Model 22, is silver-gray with 
a bright red panel and a red line across the 
— The Armstrong X-P EXPLOSION- 
PROOF Baby Incubator is designed for use 
in the delivery room and surgery and is ap- 
poe by Underwriters’ Laboratories, Inc. 
or hazardous areas. 


X-P (Explesion-proof) 
for delivery room or surgery 


Both of these Armstrong Baby Incubators 
are designed to supply constant, automatically- 
controlled safe heat and high humidity for 
premature and term babies; for the adminis- 
tration of oxygen, either with or without 
humidity and either with or without heat. 
Both Incubators are simple. Both are safe. 
Both are low in cost. 


But they are 


Each has its specific use— 

The X-4 for the nursery—safe with oxygen. 
The X-P (EXPLOSION-PROOF) for the 
delivery room and surgery—safe with oxygen 
and safe where there are hazardous anesthetic 
gases. 


X-4 safe with oxygen for the nursery 


Write us for details and price on either or both incubators \ a 
These two incubators are only sold direct from Cleveland 


yy 


Division APH Bulkley Building, Cleveland 15, Ohio 
Distributed in Canada by Ingram & Bell, Ltd. 
Toronto * Montreal + Winnipeg Calgary Vancouver 
“Beck of every Armstrong X-4 Baby lacubater is ever 16,000 incubators’ werth of experience.” 
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Untoward Results 
OF PERSISTENT 
FINGER-SUCKING 


Nine year old boy had habit of holding index 
finger between teeth. Pressure caused teeth to 
portrude so that they do not meet. 


A CASE OF MALOCCLUSION 


Hand of above patient shows deformity caused 
by Mele from a leading children's orthodontia clinic. 
WHEN TREATMENT 


IS INDICATED... 


WRITE FOR FREE SAMPLE 


Contains capsicum 2.34% in a base of acetone nail polish 
and isopropy! alcohol. 


NUM SPECIALTY COMPANY 


4614 FIFTH AVE. — PITTSBURGH 13, PENNA. 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide 


in your Practice— 


A.M. A. Archives of DERMATOLOGY and SYPHILOLOGY 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, A. M. A. Archives of DERMATOLOGY and 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois. 


Well illustrated, Please in My Subscription to A. Archives of 
DERMATOLOGY and SY HILOLOGY Min the Next Issue. 


A bly Cdited., STREET 


$12.00 YEARLY 
$13.50 FOREIGN $12.40 CANADIAN 
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‘s 
ORANGE JUICE 
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the ut ritive penef it? of 
quastie® ‘of prune quice - a 
naturel gontent ‘or "wore than 
ir by chance you paven't receive? your samples and : 
complet? ions py ail geans nave your secretary 
write for chew 
Thanks ageif ror your cooperation: 
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HE BIB CORPORATION ; 
BOX 866 DEPT. C 
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play safe 
in treating summer dermatitis ! 


POISON IVY PRICKLY HEAT SUNBURN RASHES 


Irritated, itching and inflamed skin 
conditions increase substantially with 
the onset of warm weather. 


PLAY SAFE ... guard against overtreatment 
dermatitis by using AVEENO ... 

the concentrate from oatmeal 

for bland, soothing skin therapy .. . 

for colloid baths and local applications. 


AVEENO contains no harsh or sensitizing 
chemicals . . . only the soothing, 
relief-producing fraction of pure oatmeal. 


Send for professional samples and literature 


E. Fougera & Co., Inc. * Distributors * 75 Varick St., New York 13, N. Y. 
Product of Aveeno Corporation, New York, N. Y. 


® 
AV EEN soothing skin thorepy 


Available in 18 oz. and 4 lb. packages . . . at drug stores only 
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does she need 


meat? 


Because she’s With a minimum of tough connective tissue, seasonings, 

* : and fat (never over 5.5%, even in pork) —Gerber’s Strained 
aller gic to milk? —_ Meats are easy to digest . . . provide a tested, reliable basis 
MEELIS for strained meat formulas. 


Because she was Special processing results in high retention of “blood 

rem r ? building” complete proteins in Gerber’s Strained Meats 
mat . along with important B-vitamins and minerals. A boost 
for anemic babies. 


Because she’s 
Many doctors consider meat an excellent stimulant to ap- 


convalescent? petite. This is especially true of Gerber’s Meats with juicy, 
savory flavor so appealing to young ones. 


Because she’s completely Most babies take quickly to Gerber’s Meats — one great 
encouragement towards good eating habits. And rapidly 
“normal”? 


growing young ones thrive on the body-building 
— elements of Gerber’s, besides getting a satisfied ce] 


feeling that few other foods provide. 


Gerber’s Strained Meats 


—Beet, Pork, Lamb, Liver, Veal, Babies are our business... owr only business! 


Gerber’s Junior Meats 

Gerbers 
BABY FOODS 


40 STRAINED AND JUNIOR FOODS «+ 4 CEREALS 


Selected Armour Cuts. 
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SEX 


BOOKLETS 


@ FOR YOUNG PEOPLE 

Parents will find the help they are seeking in this modern series 
of pamphlets by Dr. Thurman B. Rice. Being a physician, biologist 
and teacher, as well as the father of a family, Dr. Rice is well 
equipped to deal with this difficult subject properly and helpfully. 


THOSE FIRST SEX QUES- 
TIONS 


For the parents of very young 
children. Answers to the grop- 
ing questions of the littlest 
ones. 40 pages. 25 cents. 


THE STORY OF LIFE 


For boys and girls ten years 
of age, telling them how the 
young come to plants and 
human parents. 36 pages. 25 
cents. 


HOW LIFE GOES ON 

For girls of high school age. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents. 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


THE AGE OF ROMANCE 


For young men and women 
dealing with the problem as 
a unit for both sexes. 44 
pages. 25 cents. 


25¢ each 
Set of five 
in file case, $1.25 


@ FOR ADULT READING 


SEX EDUCATION FOR THE PRE- 
SCHOOL CHILD 
By Harold E. Jones and Katherine 
Read. 12 pages. 15 cents. 


SEX EDUCATION FOR THE TEN 
YEAR OLD 


By Marjorie Bolles. 12 pages. 15 cents. 
SEX EDUCATION FOR THE ADO- 
LESCENT 


By George W. Corner and Carney 
Landis. 20 pages. 15 cents. 


Al THE FACTS ABOUT SEX 
tins By Audrey McKeever. To be read by 
parents or children. 16 pages. 15 cents. 
ANSWERS TO PRACTICAL QUESTIONS 


ON MENSTRUATION 
By Margaret Bell. 8 pages. 15 cents. 


Quantity prices 
quoted on request 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, ill. 


SEX EDUCATION FOR THE MARRIED 
COUPLE 
By Emily Hartshorne Mudd. 12 pages. 
15 cents. 
SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages. 
Set of 5 titles as above, 50 cents 
GETTING READY FOR MARRIED LIFE 
By Howard Dittrick. 29 pages. 20 cents. 


HELP FOR CHILDLESS COUPLES 
By J. D. Wassersug. 6 pages. 15 cents. 


THE WORD YOU CAN’T SAY (MAS- 
TURBATION) 
By Hannah Lees. 8 pages. 15 cents. 
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Infant Feeding Problem: 
Diarrhea...Undernutrition 


A 6-week infant was undernour- 
ished for her body build, and the 
stools were frequent and soft, 
charged with mucus and tough 
curds. The formula contai rich 
milk and “‘natural’’ milk sugar as 
follows: whole milk 18 ozs.; water 
6 ozs.; lactose 3 tbsp. 


Recommendation: This formula disagreed with  Half-skimmed milk, 10 ozs. ) 4 7 feedings 
the because the Water, 18 ozs. 
capry caproic—irrita the feeble in- 

Ales, 


testinal the fermentation of lactose 

i flatulence. It was decided to use boiled The daily stools 
half-skimmed milk, and compensate the loss in mucus and curds, 
calories with extra Karo,in the followingformula: 


Karo Syrup ...an ideal milk modifier 


for every infant 
... prescribed for 3 generations 


1. Being a balanced mixture of dextrins, maltose and dextrose, 
Karo is gradually absorbed ...easily digested ... well tolerated 
... hypoallergenic. It reduces the possibility of fermentation 
and irritation. 


2. Karo® Syrup is sterilized . . . bacteria-free, safe for feeding 
prematures, newborns, other infants and children. 


3. A liquid modifier is easier to use . . . soluble in hot and cold 
fluids . .. most economical . . . readily available. 


4. Red Label and Blue Label Karo are interchangeable in all 
formulas. A tablespoon of Karo Syrup yields 60 calories. 


Medical Division 
CORN PRODUCTS REFINING COMPANY . 17 Battery Place, New York, N.Y. 


~ 
became firm, devoid 
d the digestive disturbance 
days. 
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34 OZ. NET (95 GM.) 


Me co. 
EVANS 


For three decades Casec has been 
strikingly effective in thesymptomat- 
ic management of infantile diarrhea. 

Casec (calcium caseinate) is 88 per 
cent protein, and provides generous 
amounts of calcium. When Casec is 
added to the formula in simple diar- 
rhea, the physician can expect prompt 
relief from loose and frequent stools 
in the great majority of cases. At the 
same time, protein depletion is effec- 


tively prevented. The happy result is 
quick relief of diarrbea and a rapid 
convalescence. 

Casec is simple to use. The mother 
merely adds the prescribed amount 
of Casec to the formula. Most physi- 
cians recommend the addition of 4 
tablespoons of Casec to the formula, 
decreasing the amount gradually as 
the diarrhea clears. 

Available in 3 and 30 ounce cans. 


[Means] 


MEAD JOHNSON & CO. 
EVANSVILLE 21,IND., U.S.A. 
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~.« «+ AN EMINENT DERMATOLOGIST 
WRITES ...** 


“In my opinion it can be conservatively stated that 
cellulose acetate is hypo-allergenic.” 


KOZEE KOMFORT* 


Quilted Blanket of Celanese* Acetate 
Jersey, Intercel Filled. 


Warmth without bulk Lint free 
Washable Fuss free 
Fast Drying: Moth proof 
Hypo-Allergenic Mildew proof 


Available in delicate Baby Pastels in all leading Department 
Stores throughout the Country. Approx. $6.00. 


COMPARATIVE WARMTH TEST WITH 
WOOL .. 


Conclusion: 

“As a result of the test, it is our opinion that the 
warmth characteristics of the samples when tested 
under similar conditions would be ranked intercel 
warmer than wool.” 


FLAME RETARDENT TEST .. 
Conclusion: 

“The submitted sample meets the requirements 
of the proposed commercial standard, and is not 
dangerously flammable for use in ar- 
ticles of wearing 

* Reg. U.S. Patent Off. 
** Name on Request PROVEN TESTS BY AN INDEPENDENT 
TESTING LABORATORY 
(NAME ON REQUEST) 


An Exclusive Product of . . ‘J AK TURK & COMPANY, INC. 


Show Rooms: 132 West 36th St., New York 


“ABOUT THE NEW 


To 
Maintain 


7 
Cartose is a carefully proportionéd mix- 
ture of dextrins, maltose anj/dextrose. Low rate of fermentation. 


Since each of these cortbiepdrates has Low incidence of digestive 
disturbances. 

a different rate offassimilation, a Bott! 

steady supply of carbohydrate is re- es of TU. S. pint. 

leased for weil absorption. Write for formula blanks. 


EASY-TO-USE LIQUID FORM 
Compatible with all milk formulas 


La. Colic. Lo. 
INC. NEW YORK 13, N. Y. WINDSOR, ONT. 


_ Cartose, trademark reg. U. S. & Canada 
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